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Chapter  III.  impulses. 

S .(S^otks 

FOCUS  REGION  CF  THE  IT^ftTTV^-ifH^HrSF'S  CF  TASHKENT  EARTHQUAKE. 

Eages  80-469;  600-672;  3 unmr  pgs. 

The  work  of  seismologists  in  the  period  cf  numerous  iterative  impulses 
under  conditions  of  large  city  very  stressed  and  is  laborious.  Is 
necessary  operational  observation  of  the  seismic  mode/conditions  of 
fccus  zone  and  the  migration  cf  the  origin/hearths  of  iterative 
impulses,  which  is  important  for  the  de vel cp men t/detect ion  of  the 
strike/course  of  potentially  dangerous  tectonic  region. 

Furthermore,  the  effectiveness  of  seismic  service  is  caused  by 
rncral  factor.  The  krewn  to  all  seismol cgists  phenomenon  of  iterative 
impulses  with  great,  difficulty  is  mastered  by  population.  And 
completely  it  is  natural  that  along  with  the  continuous  damping 
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radio-television  scientific  popularization  cf  seymologicheskikh  values 
important  value  they  have  the  instantaneous  and  clear  answer/responses 
cf  attendant  seysmostantsii  to  the  telephone  questions  of  inhabitants 
concerning  recently  the  occurred  underground  jer k/impulse. 

Operational  data  are  necessary  for  government  organ/controls. 

The  fact  is  that  the  small  depth  of  the  occurrence  of  the  gipotsentrov 
cf  iterative  impulses  at  the  determined  intensity  cf  earthquake  can 
create  the  local  zones  of  destruction,  cause  the  origin/hearths  of 
fires,  the  precipice  of  electric  power  lines  etc-  As  showed  the 
practice,  the  immediate  estimation  of  the  force  cf  underground 
ger k/i m pulse  and  its  deposit  in  this  case  plays  significant  role. 


Conditions  of  recording  aftershocks.  The  lccation  of  the 
p leystoseysto voy  region  of  Tashkent  earthquake  in  immediate  proximity 
(1-1.5  km)  from  central  seismic  station  "Tashkent"  afforded  the 

possibility  from  the  tor que/mement  of  the  basic  earthquake  to  record 
iterative  impulses,  beginning  with  energy  level  K - lg  of  Yedzh  = 4-5 
and  afccve.  Because  cf  the  equipment  cf  seismic  station  by  the 
seysmometricheskoy  equipment,  which  overlaps  wide  dynamic  range  (100 
dtst)  and  by  the  possessing  high  scanning  speed  cf  notation  in  time 
(12C-240  mm/min) , is  obtained  full-valued  se ysmctraf ichesk i y material. 
The  inestimable  role  during  recording  aftershocks  it  played  the 
equipment.  (N001  and  N002),  making  it  possible  tc  obtain  the  visible 
nctaticr.  of  osci  11a t ion/ vi bra ti cns  with  thermal  and  electrographic 
paper. 
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During  the  first  month  after  earthquake  in  city,  acted  two 
seismic  staticns  - central  seismic  station  "Tashkent"  and  immediately 
the  leaving  into  pley st.oseystcvuyu  zone  attendant  movable  seismic 
station  (PSS) , installed  on  chassis/landing  cear  of  the  motor  vehicle 
of  GAZ-51.  At  the  end  of  Hay  and  the  beginning  cf  June  1966  in  the 
territory  of  Tashkent,  produced  itself  simu ltanecus  recording  the 
aftershocks  of  10  seismic  staticns,  distributed  around  pley  stose  yst.  voy 
region  at  epicentral  distances  1-15  km. 

Page  81. 

Subsequently  due  to  uselessness,  their  number  was  shortened  to  ^-x, 
which  remained  to  act  constantly  and  entered  the  system  of  Tashkent 
composite  seysmogeo f iz icheskogo  ran ge/po 1 yqc n.  Curing 
♦reatment/wcrking  the  notations  cf  sufficiently  powerful  (K  ^ 10) 

aftershocks,  were  drawn  seismograms  mere  thar  ter  uzbek  seismic 
stations,  arrange/1 ocated  in  by  crucible  ftaminq  at  distances  50-300 
km  cf  Tashkent,  and  also  stations  of  ether  union  republics  of  Central 
Asia. 


In  spite  of  sufficient  denseness  cf  the  grid/network  of  urban 
se ysm ichesi kh  stations,  due  tc  the  considerable  background  of 
microse ismic  interferences  ty  the  representative  energy  class  of 
aftershocks,  beginning  with  which  the  lccaticn  cf  stations  it  dees  not 
affect  the  distribution  cf  epicenters,  it  is  K = 6.  Iterative 
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impulses  K = 6 sufficiently  distinctly  recorded  ty  the  most  moved  away 
(~10  k a)  from  epicentral  zone  seysmcstantsiyey  Nc  11  and  even  seismic 
station  of  "Sukok",  arrange/located  50  km  of  Tashkent  on  the  rocks  of 
the  spurs  of  Chat ka 1 ' sk cgc  spine/ridge.  The  seismic  station  No  13  is 

located  in  more  favorable  ground  conditions  in  comparison  with  ether 
urban  stations,  and  sey smost ant  si ya  the  "Sukck"  is  highly  sensitive 
(increase  20  thousand). 

The  aftershocks  of  the  energy  classes  K =4  and  K = 5 wore 
recorded  with  very  small  epicentral  distances  (C-3  km)  and  were 
separate/literated  only  cn  the  seismograms  of  central  seismic  station 
"Tashkent",  having  less  micr cseismic  background.  Even  the  not 
seismograms  of  seysmestantsiy,  which  are  located  in  *he  center  cf 
p le ystoseystovoy  region,  to  reveal/detect  such  aftershocks  it  was  not 
impossible.  This  is  explained,  cn  one  hand,  by  unfavorable  ground 
conditions  (great  thickness  cf  lcess  deposits),  with  another  - ty  the 
considerably  vozrasshim  immediately  after  the  basic  earthguake 
background  of  interferences  due  tc  intense  reducing  works  in  the 
ir.  jured/damaged  part  of  the  city. 


Procedure  for  the  opredeleiya  cf  the  coordinates  of  the 
crigin/hearths  of  aftershocks.  In  all  seis mclcg ica 1 investigations 
paramount  problem  is  the  coordinate  determination  of  the  epicenters  of 
earthguakes  (x,  y)  and  of  the  depth  of  their  origin/hearths  (h) . 

Since  these  values  - initial  during  all  further  constructions  and  the 
calculations,  from  their  authenticity  depends  the  reliability  of  those 
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ct  different  conclusions. 

31ektrono-computaticnal  machine  was  drawn  crly  for  the 
operational  determination  of  the  position  of  epicenters,  and  all  the 
constructions  were  conducted  by  hand  on  large-scale  plane  table. 

Such,  it  would  seem  cut-cf-date  approach,  in  our  opinion,  was 
necessary  for  the  " p roch u vst vo vaniy a " of  special  feature/peculiarities 
in  the  propagation  of  seismic  waves,  the  mere  careful  analysis  of 
geometric  constructions  and  estimation  of  error. 


For  determining  the  coordinates  of  aftershocks,  are  calculated 
the  hedegraphs  of  the  longitudinal  and  transverse  waves  for  the  range 
of  depths  from  1 to  10  km.  As  the  basis  of  the  calculation,  is  placed 
the  high-speed/velocity  cut/section,  obtained  frem  seismologica 1 data 
during  recording  powerful  industrial  explosions  in  Pritashkents kem 
region  (Olomov,  1966)  and  based  on  materials  of  seismic  survey  and 
bering.  The  velocity  of  propagation  of  longitudinal  waves  in  the  coat 
of  average  power  2.9  km  is  equal  to  3 km/s,  in  that  which  lay  under  is 
equal  tc  6.0  km/s.  The  relation  of  the  velocities  of  the  longitudinal 
and  transverse  waves  are  respectively  equal  to  2.0  and  1.73. 


the  horizontal-laminar  model  of  the  upper  part,  of  the  earth's 
crust  was  accepted  not  for  an  entire  territory  of  city.  According  to 
data  of  deep  boring  in  the  region  of  the  location  of  the  seismic 
station  No  13  (northeast  outskirts  of  Tashkent)  the  depth  of  the 
occurrence  of  paleozoic  basement  is  accepted  equal  not  2.4  km  as  in 
the  remaining  part  of  the  city,  but  1 km. 
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Fig.  35.  Coordinate  determination  of  the  epicenter  of  the  earthquake 
cr  24  Kay  1966  from  the  bcdocraphs,  calculated  fcr  depths  0 (a),  5 (b 
and  10  (c)  km.  Numerals  designated  the  notches  cf  the  stations:  1 - 
Eskem;  2 - Fergana;  3 - tc  Chetsu;  U - Sukck ; 5 - Taboshar;  6 - 
Chiirkert;  7 - to  Dushaibe;  8 - tc  Karasu;  9 - Ealgaly;  10  - Pegar. 
Key:  (1).  QSS. 
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Jcgyiny  cf  the  epicenters  cf  repeated  tolchikov  and  depth  c£  the 
occurrence  of  their  criyin/hear ths  was  realized  cn  the  seismograms  of 

two  urban  stations  and  entailed  the  fcllcwirg.  Ey  the  plan/layout  for 
city,  was  transferred  the  figure  of  discrepancy  and  on  the  difference 
Tashkent  hodograph  S-P  d irect/straiqht  transverse  and  longitudinal 
seismic  waves  for  two  values  of  depths  they  were  made  two  pairs  of 
notches.  Hodographs  with  differentiation  ir  the  depth  through  1 km 
•ere  selected  in  such  a way  that  both  pairs  cf  notches  would  not 
exceed  the  limits  of  the  figure  cf  discrepancy.  Then  was  located  the 
point  cf  intersection  of  the  cut,  connecting  the  intersections  cf  two 
pairs  cf  notches  from  direct/straight,  imitating  the  azimuth  of 
arrival  longitudinal  wave  to  CSS  "Tashkent".  This  point  was  accepted 
as  true  epicenter,  i.e.,  as  the  place  where  began  the  vsnaryvaniye  cf 
recks.  Then  cn  the  neraegram  of  the  dependence  cf  difference  S-P  on 
tbe  measured  epicentral  distance  (x,  km)  and  the  depth  of 
crigin/hear th  (h,  km.  Fig.  36)  it  was  mere  precisely  formulated  the 
depth  cf  girct sentra. 

As  can  be  seen  from  nemegram,  the  miscalculation  of  the  depth  cf 
seismic  center  during  epicertral  distances  2-3  km  and  errors  in  the 

K.  $ 

t determination  of  epicenter  ^ 0. 5-1.0  km  depending  on  the  depth  of 

> t 

gipetsentra  (3-10  km)  alsc  varies  and  tbe  limits  ^O.f-i.o  km. 
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Fig.  37. 


Determination  by  the  method  of  the  notches  of  the  location 


of  the  epicenters  of  aftershocks  10/VII-1966  3 tails,  th«  kl.  of 
accuracy  "a"  (a):  29/VL-1966  7 tails,  the  kl.  of  the  accuracy  of  "b" 


(b)  6/VIII-  1966,  3 balls,  the  kl.  of  the  accuracy  of  "c"  (c)  : 1 - the 


number  of  the  stations,  according  tc  data  of  which  were  constructed 


the  notches;  2.  the  azimuth  cf  the  arrival  cf  longitudinal  wave  to 
CS?  "Tashkent";  3 - the  taken  position  cf  epicenter. 

Key:  (1).  QSS. 
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Frcm  25  Hay  196b  after  discovery/opening  in  the  territory  of 
Tashkent  several  seismic  stations  of  the  coordinate  of  the 
c t i gi n/hear ths  all  without  e xce pt ion/e li mi na tic r iterative  impulses 
they  were  determined  only  frcm  data  of  urbar  grid/network.  Because  of 
a gcod  definition  of  arrivals  cf  the  lcrgitudinal  and  transverse  waves 
in  the  majority  of  cases,  was  utilized  difference  hodograph,  which 
virtually  eliminated  errors  in  the  course  was  chronometer  at  seismic 
stations.  Considerably  later  (in  middle  1966)  as  a result  of 
organization  by  V.  T.  Ulcmcv  and  V.  G.  Katrerkc  tsentraliovannoy 
recording  the  seismic  signals,  transferred  frcm  three  urban  stations 
cn  subterranean  cable  tc  registriry  CSS  "Tashkent",  the  accuracy  of 
reading  of  the  torque/moments  of  the  arrivals  cf  waves  is  bygone  is 
considerably  raised.  Large  role  played  in  this  discover y/o peni nq 
during  May  of  1966  urban  seysmostantsiy . 

Frcm  data  of  stations  1,  12,  13,  2C,  22,  arrange/located  at 
distances  5-10  km  of  epicentral  zcne,  was  determined  the  position  of 

epicenters,  while  frcm  the  more  close  (0-3  km)  stations  of  PSS,  QSS, 

14,  21,  and  23  - was  corrected  the  depth  cf  the  cri gin/hear ths  of 
aftershocks  (Fig.  37). 

Estimation  of  error.  The  errors  in  cccrdinate  determination  of 
the  epicenters  of  earthquakes  are  estimated  as  fellows. 

1.  Class  of  accuracy  a - stations  surround  epicenter  not  less 
than  from  4-x  sides,  the  spread  cf  notches  J^200  n and  less,  is 
determined  azimuth  from  CSS  tc  epicenter. 
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2.  Class  of  accuracy  fc  - stations  surrcund  epicenter  not  less 

than  with^-x  of  sides,  the  spread  cf  notches  500  ra. 

3.  The  class  of  accuracy  c - notch  is  not  less  than  with  x of 
sides  the  spread  of  notches ^50C- 1000  m. 

4.  Class  of  accuracy  d - epicenters  are  determined  by  data  of 
several  staticns,  by  one  or  two  stations  and  azimuth.  The  error  in 
coordinate  determination  cf  epicenter  is  equal  tc  n1-2  to  km,  in  the 
determination  of  the  depth  cf  the  origin/hearths  of  the  aftershocks  of 
classes  of  accuracy  a,  b,  c - *[0.5-1. C km,  class  of  accuracy  d - 1-2 
km  (neklassnye) . 

j ' ■ | 

I ''  1 

With  the  accuracy  pointed  cut  above  are  fourd  the  coordinates  of 


['  l 


crigin/hearths  for  1076  aftershocks.  Along  the  method  of  notches 
during  treatment/working,  was  applied  method  Tc  Vadati  (1927),  not 
requiring  knowledge  of  the  velocities  of  propagation  of  seismic  waves. 
The  coordinates  of  the  origin/hearths  of  aftershocks,  determined  by 
this  method,  within  the  margins  cf  error  in  the  determinations  will 
agree  with  the  results,  obtained  by  the  method  cf  notches  with  the  use 
cf  a Tashkent  hodograph. 

Hap/chart  of  epicenters.  For  mapping  of  the  epicenters  cf  the 
iterative  impulses  of  Tashkent  earthquake,  the  plan/layout  for  city  is 


graph  paper) 


Eage  85. 

Fcr  reference  point  (x  = 0,  y = 0)  is  accepted  the  point, 
a rrange/located  on  the  south-west  outskirts  cf  Tashkent.  The 
coordinate  axes  are  directed  along  geographical  to  meridian  and 
latitude.  Because  of  the  local  propagation  cf  epicenters,  all  the 
constructions  were  conducted  in  the  first  quadrant.  In  the  selected 
system  the  position  cf  urban  seismic  stations  is  determined  by  the 
fcllcwirg  coordinates. 
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The  compound  map/chart  cf  the  epicerters  cf  the  iterative 
impulses  of  Tashkent  earthquake  (Fig.  38)  is  constructed  according  to 
the  aftershocks  of  the  energy  classes  K = 6-12.  The  epicentral  region 
cf  aftershocks  is  localized  and  sufficiently  clearly  is  restricted  *o 
figure  in  the  form  of  the  ellipse,  elongated  in  southeasterly 
direction  in  f ull/total/ccmplete  conformity  with  the  strike/ccurse  cf 
the  obtained  from  se ismo log ica 1 data  plane  cf  discontinuity  during  the 
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basic  jerk/impulse  (azimuth  -135°). 

Transverse  is  5 km  and  it  stretches  frcm  northwest  to  southeast 
from  the  street  of  Rahimov's  Satira  tc  Pushkin's  area.  Miner  axis  1 
ka  in  extent  is  included  between  the  intersection  of  the  streets  of 
latzak  and  Timiryazeva  in  the  northeastern  termination  of  zone  and  the 
prospectus  navoi  in  south-west  part.  On  the  ptcdolozhenii  of  minor 
axis  ir  south-west  direction  1.5  km  of  the  tasic  zone,  independently 
is  separate/liberated  the  small  epicentral  zone,  which  arose  as  a 
result  of  iterative  impulses  frcm  K = 9-11  24. Ill  1967,  15. V 1967  and 

their  secondary  aftershocks.  Lew  epicentral  zere  also  is  approximated 
ty  ellipse  (1  x 1.5  km  in  size/dimension),  major  axis  of  which  is 
arranged  orthogonally  with  respect  to  the  strike/course  of  the  tasic 
zone.  It  is  interesting  that  the  elongation  of  the  izoseyt,  obtained 
as  a result  of  the  makrcseysmicheskcgc  e xa m i ra t icn/inspecti on  of  these 
earthquakes,  coincides  with  the  northeastern  st t ike/course  of  the  low 

epicentral  zone,  ar range/lccated  between  streets  Leningrad  and 
pedagogical. 

The  interval/gap  between  large  and  lew  epicentral  zones  in  the 
form  of  band  1-2  km  wide  is  virtually  excess  epicenters.  This 
aseysmichnyy  in  the  period  of  aftershocks  section  corresponds  to  the 
center  of  the  pleystose yst vcy  region  of  the  tasic  earthquake,  where  at 
the  torque/moment  of  jerk/impulse,  probably,  tales  are  maximally 
removed  elastic  strains.  The  basic  epicentral  2Cne  of  aftershocks  is 
wholly  arranged  during  the  right,  elevated  at  the  torque/moment  of  the 


tasic  jerk/impulse,  wing  cf  fracture,  and  lew  zere  - on  left,  less 
de  f cr  aied. 


Almost  all  powerful  aftershocks  with  K ^S.  10  and  the  base  mass 

weak  occurred  in  the  northwestern  half  cf  epicentral  region.  for 
determining  the  center  cf  the  greatest  density  cf  epicenters  and 
develop ment/detection  of  the  degree  of  their  scattering,  are 
ccnstructed  the  statistical  distribution  of  value  S-P  for  each  urban 
station  (Fig.  39) . 

At  all  stations  of  inervaly  S-F,  differ  little  from  each  other 
and  their  distribution  in  larger  the  degrees  caused  by  the  position  of 
gipotsentrov,  than  epicenters.  According  tc  maximally  widespread 
values  S-P,  are  calculated  the  coordinates  cf  the  center  of  the  zone 
cf  the  greatest  density  cf  the  origin/hearths  of  aftershocks  (x  = 

38.2,  y = 28.5,  h - 5 km). 
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Fig-  39.  Distribution  of  the  frequency  cf  aftershocks  according  to 
tiire  intervals  S-P. 

Key:  (1).  Classes.  (2).  Neklassnya.  (3).  CSS  or  all  those  which 

are  having  S-P. 
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In  the  plan/layout  for  city,  this  place  is  arranged  tetveen  the 
central  sections  of  the  streets  of  Fnqels  and  Nasyrova  and  is  moved 

away  from  OSS  "Tashkent"  to  west  on  120C  m.  The  denseness  of 
epicenters  noticeably  decreases  in  southeasterly  direction. 


In  connection  with  the  fact  that  a large  quantity  of  aftershocks 

occurred  during  the  first  month  after  the  basic  earthquake  when  worked 

in  city  only  two  stations,  and  many  weak  aftershocks  are  clearly 

written  generally  only  by  one  station  "Tashkent",  closely  spaced  to 

epicenter  and  working  continuously,  was  constructed  the  analogous 

dependence  T-P  taking  into  account  these  iterative  impulses.  The 

character  of  distribution  "s-P  remained  previous  (Fig.  39)  . This  makes 

it  possible  tc  assume  that  the  or ig in/h ea r t h s also  of  these 

aftershocks  are  arranged  in  the  same  local  zone.  The  latter  gave 

possibility,  isol'zuya  the  obtained  by  us  dependence  (see  Fig.  36)  of 

the  depth  of  origin/hearth  from  value  S-E  and  epicentral  distance  (on 

the  given  previously  hig h-speed/ vel oci t y cut/secticn) , to  calculate 

the  depths  of  origin/hearths  for  the  indicated  aftershocks.  These 

epicenters  are  related  tc  class  cf  accuracy  d.  ?nd  finally  by  taking 

intc  account  the  extremely  local  character  cf  epicentral  zone,  it  is 

possible  to  count  that  it  includes  the  epicenters  of  the  aftershocks, 

? written  only  CSS  "Tashkent"  (on  the  strength  of  the  different 

* 

a circumstances),  for  which  could  not  determine  S-F.  Error  in  the 

determination  of  epicenter  for  them  - *2  km  (radius  of  epicentral 
zone)  . 


Hypocentral  region  cf  aftershocks.  The  distribution  of  the 
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crigin/hearths  of  aftershocks  according  to  depth  is  shown  in  Fig. 
In  this  case,  the  first  curve/graph  is  comprised  for  the  iterative 
impulses  whose  epicenters  are  determined  with  the  high  tochnot'yu 
(classes  a,  b,  c) , and  the  second  - for  neklassnykh  aftershocks, 
can  be  seen  from  the  comparison  cf  toth  dependences,  the  law  of 
distribution  is  rv6t.  disrupted. 

! 
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Fig.  4 C.  Distribution  of  the  depths  cf  the  cr  i g in/heat  ths  cf 

aftershocks.  1 - for  the  oriqin/hearths  of  classes  of  accuracy  a,  fc, 

and  c;  2 - for  meklassnykh  origin/h earths. 

■o  e c . . 


Fig.  41.  The  cross  sections  cf  focus  zone  cn  lires  A B (a)  and  CD  (h) 
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The  cross  sections  cf  focus  region  on  lines  AB  and  by  CP,  which 
intersects  far  and  wide  epicentral  zone  and  passing  through  the  point 
with  the  coordinates  of  the  center  cf  the  maxisu*  density  of 
epicenters,  are  given  in  Fig.  41.  Both  in  the  plan/layout  and  in 
depth  the  origin/hearths  of  iterative  impulses  are  sufficiently 
localized  and  concentrated  in  the  interval  cf  depths  from  2-3  to  7-8 
km.  The  center  of  the  maximum  density  cf  gipotsentrov  is  arranged  to 
1/3  of  this  interval  frcn>  lower  boundary  cf  focus  region.  The  depth 
cf  crigin/hearths  sharply  decreases  frcir  northwest  to  the  ngo-east. 
Gipctser.try  sufficiently  clearly  are  approximated  by  the  straight  line 
(in  space  - by  plane),  of  component  with  vertical  line  angle  15-20°. 
The  base  mass  cf  origin/hearths  is  concentrated  in 
krutovozdymay ushcheysya  band  1. 5-2.0  km  wide. 

E age  8 9. 

Cn  both  sides  from  the  band  cf  the  maximum  density  of  gipotsentrov  are 
observed  the  scattered  origin/hearths  cf  com parat ively  weak  iterative 

impulses.  The  origin/hearths  of  the  most  irtense  aftershocks  ( K >_ 

1C)  are  concentrated  in  the  lower  and  upper  parts  of  the  cut/secticn, 
and  central,  apparently,  mete  crushed  part  is  filled  by  the 
g ipet sentrami  of  weak  jer k/ im pu lses. 

In  cross  section  (Fig.  41b)  the  gipetsentry  of  aftershocks  are 
strcngly  localized,  arranged  in  the  limits  cf  vertical  band  2 km  wide 
they  have  only  insignificant  scattering  cr  periphery.  Sufficiently 
clearly  are  separate/liberated  the  origin/hearths  of  the  aftershocks. 


•v  C 


which  occurred  during  the  left  less  defcrmed  winq  of  d i scon t i nu i r y . 

As  it  will  be  shown  further,  the  cr i g in/ hea r t hs  cf  the  south-west  wing 
cf  discontinuity  differ  frcit  these  which  were  a r i ango/1  ocat  ed  during 
opposite  wing  and  from  their  dyrairic  parameters. 


Cn  both  cut/sections  as  or:  the  map/chart  cf  epicenters,  with  the 
quite  large  small  circle  shewn  lccaticn  it  began  the  basic 
discontinuity.  it  is  possible  that  the  direction  of  the  south-west 
boundary  of  the  basic  focus  7one  coincides  with  the  plane  of 
discontinuity  at  the  torque/moment  cf  the  main  earthquake  (slope  anqle 
with  vertical  line  -IS0). 


Thus,  the  focus  region  in  which  occurred  explosive  strains,  has  a 
form  cf  general  ellipsoid  with  axes  }z  - 6 }y  = *5  and  } x = 1 km  and  is 
arranged  under  the  center  section  of  Tashkent. 

SFECIAL  FEATUFF/PECUII AFITIFS  CF  NDTATICNS  AND  ENERGY  CHARACTERISTICS 
CF  ITEFAT1VE  IMPULSES. 

As  already  mentioned,  equipment  for  central  seismic  station  "Tashkent" 
provided  recording  and  made  it  possible  tc  study  the  dynamic  special 
f ea tu rc/pec ul ia r i ti es  of  the  notations  cf  iterative  impulses  over  a 
wide  range  of  their  intensity  (EC-100  dtsfc).  In  this  case,  the 
overlap  cf  dynamic  range  was  realized  with  the  aid  of  several 
assemblies  cf  registering  apparatus. 
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Since  the  pred cminant  quantity  of  aftershocks  belongs  to 
relatively  low  enei.qy  classes  (K  = lg  F £ 9),  durinq  the  study  of 

the  energy  oh  a rarte t ist i cs  of  iterative  impulses  we  used  in  essence 
the  seismcgraphic  material,  obtained  by  common  type  equipment  (D.  P. 
Kirnos)  with  increase  in  1CCC.  Partially  were  drawn  the  seismograms 

of  seysmometr icheskoy  equipment  with  thermal  (instrument  NOC2)  and 
e lect r cqr aph ic  (NOnl)  notation.  These  seismograms  are  convenient  in 

treat mert/wcrking  because  of  liqh  scanning  speed  cf  process  in  time 
(frcm  120  to  240  nun/mi  »). 


With  the  aftershocks  of  the  average  and  maximum  value  (K  = 10-12) 
were  processed  the  notations  cf  the  seismographs  of  mechanical 
recording  SFP-II  uv.  7),  the  acting  in  urdergrcurd  pavilion  QSS 
"Tashkent",  the  seismograms  of  the  stations,  art anqe/located  in  the 
ctragakh  of  C hat ka 1 ' skog c spire/ridge  50-7 C km  cf  Tashkent,  were 
utilized  data  of  the  bulletins  of  the  moved  a way  seismic  stations  of 
Central  Asia. 


Special  feature/peculiarities  of  the  notations  of  powerful 
aftershocks  in  e kitse nt r al • ncy  region.  We  avail  by  all  without 
except icn/e  li minatio r seismograms  cf  powerful  iterative  impulses  from 
K = 10-12,  which  caused  in  the  region  of  reccrdirg  jolt  soot vetsvenno 
from  5-6  to  7 balls. 

For  convenience  in  the  use,  the  notations  cf  the  seismographs  of 
mechanical  recording  were  transferred  by  contact  method  by 
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Fig.  U2.  Dependence  between  the  amplitudes  cf  pulse  arrivals 
("needles”)  /*V^  and  the  maximum  amplitudes  cf  subsequent  oscillations 
Ag  for  transverse  waves. 
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The  h igfc- frequency  most  interse  component  of  oscillations  has  a period 
C.3-0.5  s.  The  periods  of  less  value  on  the  seismograms  of 
instruments  S M R— 1 1 isolating  we  did  not  succeed  it.  Also  any  reliably 
it  is  impossible  to  isolate  the  arrival  cf  transverse  seismic  waves. 
They  a 1 most  are  fused  with  the  intense  oscillations  of  the  first 
arrivals. 


The  basic  high-frequency  component  of  oscillations  very  rapidly 
attenuates.  Its  amplitude  already  after  5-1C  s.  decreases  to  1.5-2 

orders  while  the  amplitude  cf  lcw-f requency  oscillations  for  this  time 

I 

it  decreases  in  all  2-5  times. 

I 

With  the  moved  away  seismic  stations  the  notations  are  completely 
solved.  Just  they  were  drawn  tc  evaluate  the  energy  characteristics 
cf  powerful  aftershocks. 


I I 
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Special  feature/peculiarities  of  the  notations  of  weak 
aftershocks  in  epicentral  region.  As  it  is  bygone  agreed,  weak 
repeated  push  let  us  call  aftershocks  with  K ^ 9.  The  seismograms 

cf  the  zamletryasen iy,  recorded  in  immediate  prciimity  of  their 
efi centers,  very  sharply  differ  from  the  customary  to  the 
seismologists  of  the  notations,  obtained  at  the  moved  away  seismic 
stations.  They  are  characterized  by  the  very  intense  and  clear 
arrival-momentum/impulse/pulses  of  the  lcngitudiral  and  transverse 
waves  whose  duration  is  measured  by  the  visible  half-period. 
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Fig.  43.  Ccpy  of  the  seisaograa  of  the  aftershock  on  29  April  1966  (K 
= 7,  h = 5 ka,  I - 2 b)  , recorded  by  the  electrccraphic  instrument  of 
NCC  1 QSS  "Tashkent”. 
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A £ a result,  as  a rule,  notation,  appears  in  the  form  of  two  intense 
bursts  ("needles")  with  the  brief  lcop  cf  considerably  less  (into  2-4 
and  even  10  tines)  dying  oscill a t ions.  Especially  vividly  in  this 
respect  are  expressed  the  notations  of  weak  jerk/impulses  (K  = 5-6), 
where  in  oscillations  participates,  apparently,  the  less  volume  of 

recks.  These  aftershocks  consisted  as  cnly  cf  two  very  short  shocks 
cf  the  lorgitudinal  and  transverse  waves.  Eut  alsc  in  the  case  cf 

mere  powerful  aftershocks  the  relationship  cf  the  values  of  "needle" 
and  the  maximum  amplitudes  cf  retaining  oscillations  (loop)  can  reach 
1-1.5  orders  (Fig.  42).  Are  here  used  the  netatiens  of  403  iterative 
impulses  with  K = 5-9.  This  dependence  is  approximated  by  the  cut  cf 
straight  line  and  dual  lcgarithiric  scale  :lg  As  = 1,1  lg  As  — 0,56. 

Analogous  relationship  is  noted  for  lcngitudinal  waves.  However, 
tc  accurately  revea 1/det t ct/expcse  this  dependence  is  considerably 
mere  difficult  due  to  small  time  interval  between  the  "needles"  cf  the 
longitudinal  and  transverse  waves.  The  character  of  damping  the 
subsequent  longitudinal  vibrations  can  be  reveal/detected  only  at  high 
speed  time/temporary  razvertk  (instruments  cf  NCC1,  Fig.  43).  The 
relationship  between  the  maximum  amplitudes  cf  the  longitudinal  and 
transverse  waves  as  it  was  communicated,  is  equal  to  0.45. 

Analogous  with  the  seismograms  of  the  powerful  iterative  impulses 
cf  the  notation  of  the  weak  iterative  impulses  cf  the  notation  cf  weak 
iterative  impulses  they  are  the  superpesitien  cf  raznochast ct ny kh 
vibrations.  The  basic  high-frequency  component  which  includes  pulse 
arrivals  ("needle"),  it  has  a period  cf  vibrations  0.2-0. 3 s.  (3-5 
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Hz).  These  vibratiors  ace  complicated  by  insignificant  in  amplitude 
higher  harmonic  (8-14  Hz).  In  turn,,  the  basic  high-frequency 
oscillations  in  the  majority  of  cases  are  superimposed  on  long-period 
oscillations  with  T = 2-5  s. 

Is  planned  the  definite  dependence  between  the  value  of  iterative 
impulse  and  the  maximum  period  cf  1 cw-f reguency  oscillations: 

T — \,2(K—  4,4), 

where  - T it  is  planned  the  maximum  oscillatory  period  of 
oscillations,  and  K = lg  E is  planned  the  energy  class  of  aftershocks. 

Note  by  us  the  phenomenon  cf  single  pulse  arrivals  ("needles")  is 
characteristic  only  for  a epicertral  recicn.  With  removal/distance 
from  it,  wave  picture  noticeably  is  converted  instead  of  the  intense 
single  (longitudinal  and  transverse)  momentum/impulse/pulses  appears 
the  group,  which  consists  cf  several  momentum/impulse/pulses  (3  and 
mere.  Fig.  44).  This  seismogram  is  characteristic  for  the  urban 
seismic  station  No  13,  which  is  located  at  a distance  of  approximately 
1C  km  cf  epicentral  zone. 

* 
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Pig.  44.  Copies  of  the  seismograms  of  the  aftershocks,  recorded  ty 
the  seismographs  of  CSS  "Tashkent”  and  the  urban  stations:  the 
* nctaticr.  of  common  type  instrument  (synthetic  rubbers  ♦ GK-VTI  CSS 

"Tashkent")  on  25  May  1966,  K = 8,  h = 5 km,  I = 5-6  balls  (a),  by 

» 

regional  type  instruments  (stage  13)  on  15  May  1967  K = 9,  h = 3-4  km, 

t 

I = 5-6  balls  (b)  by  regional  type  instruments  (stage  1),  on  29  June 
1966,  K = 9,  h = 3 km,  I = 5-6  balls  (c) . 


« 
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With  the  seismic  station  cf  "Sukok"  (50  km)  notation  completely  is 
smoothed  k it  accepts  usual  form  without  any  noticeable  ejections. 

By  their  nature  pulse  arrivals  ("needle"),  apparently,  they  have 
the  most  direct  relation  to  the  shift  cf  rocks  in  seismic  center.  The 
following  after  them  less  intense  oscillations  are  connected, 
possibly,  with  elastic  prctsesami  in  focus  regicr  and  reneated  waves 
in  laminar  medium.  During  remo va 1/dista nee  from  seismic  center,  the 
impoverishment  of  the  high-frequency  component  cf  oscillation  spectrum 
cccurs  considerably  faster  than  the  weakening  cf  its  low-frequency 
part.  Because  of  this,  and  also  in  connection  with  multiple 
reflections  and  refractions  in  laminar  medium  the  "needles"  first 
seemingly  multiplied,  and  then  they  are  fused  into 
common/genera 1/tota 1 quasi-harmonic  oscillations. 

Nature  cf  1 ow- f teg uency  cscillaticrs.  The  presence  of 
lew-f reguency  (T  = 2-10  s. ) oscillations  on  the  seismograms  of  CSS 
"Tashkent"  it  is  not  possible  to  explain  rezktsiyey  equipment  to 
intense  pulse  effects  ("needle").  This  is  confirmed  by  the  difference 

ir  the  value  cf  the  decrement  of  damping  oscillations  both  at  the 
different  jer k/impu lses  and  for  all  jer k/ im p ulses  and  the  pendulums  of 
seismographs,  and  also  by  a difference  cf  the  periods  of  low-frequency 
oscillations  from  the  period  cf  the  natural  oscillations  of  pendulum. 


The  nature  of  lew- f tequenc y component  we  ccrnect  with  the 
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formation  of  surface  wave  under  conditions  of  epioentral  region.  The 
attempt  to  determine  the  velocity  of  propagation  of  this  wave  by  the 
correlation  of  its  phases  on  the  seismograms  of  several  urban  stations 
was  net  possible  due  to  the  practical  absence  of  low-frequency  wave  on 
ether  urban  stations.  Assuming  that  the  lcw-frequency  oscillations  on 
notations  are  composed  net  only  of  recording  the  displacement  of  soil’, 
but  also  its  slope/incl i nat ions , let  us  conduct  quantitative 
estimation. 


The  pendulum  motion  of  seismograph  in  the  case  of  the  seismic 
oscillations,  which  are  accompanied  by  s lcpe/inc  linations,  can  be 
described  by  the  following  equation  (Sa  var  e nsk  i y , Kirnos,  195*1): 

«"  -r  2s9'  + 0 + y (x"  - eg)  ~ 0, 

where  6 is  an  angle  of  deflection,  £ - the  coefficient  of  dispersive 
forces,  n - angular  frequency,  £ - the  reduced  length  of  pendulum,  x" 

and  * the  acceleration  of  displacement  and  the  angle  of  the  slope  of 
soil,  c - the  acceleration  of  gravity.  Thus,  perdulum  motion  depends 
on  the  combinations  of  value  (x"  - #g) . 


Let.  us  examine  the  forced  pendulum  motiens,  caused  only  by  the 
slope/ inclination  of  soil  *wz 


20"  -f-  2e0'  - \ - n’B  = Y cm  sin  (pt  + 8). 


Solving  this  equation  fer  the  case  of  gal vanomet ric  recording,  we 
will  obtain  the  valu°  of  displacement  on  notation  y,  proportional  *o 


nr 
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^r-  v-  if, 


where  V a normal  (for  displacement)  increase  in  the  system  pendulum  - 
galvanometer;  W - calculated  ty  us  the  frequency  character ist ic  of 
channel  for  s lcpe/i nclinat ions. 
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During  recording  surface  waves  by  common  type  equipment 
(synthetic  rubbers  ♦ GK  - VII)  at  sufficiently  large  distance  from 
epicenter,  the  port ion/f ract  icn  cf  s lc pe/ i rc 1 i na t i cns  on  seismograms, 
as  a rule,  is  insignificant  and  it  composes  unity  or  the  fractions  cf 
percentage  from  the  value  cf  the  recorded  displacement  of  soil.  In 
epicentral  angular  region  cf  the  slo pe/ i rcl i na t icn  of  soil  with 
shaping  of  surface  waves  car  be  considerable. 


Let  us  assume  that  the  equipment,  es tat  1 is hed/inst a lie d in 
epicentral  region  to  QSS  "Tashkent",  to  a considerable  degree  reacts 

tc  the  surface  slopes  of  the  Earth  during  propagation  low-frequency 
wave.  Arrange/locating,  fcr  example,  hy  data  on  the  value  cf  the 
displacement  cf  soil  (A  = 1 mm)  and  the  period  cf  oscillations  (T  6 

* 

s.),  noted  with  the  strongest  iterative  impulse  cn  10  lay  1966,  it  is 
possible  to  evaluate  the  maximum  angle  cf  the  slope  of  soil  0m. 


Calculated  thus  value 


2.0"  makes  it  possible  to  evaluate  the 


» .V 
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if  * 

length  of  surface  wave  X — 2C0  m,  and  consequently  also  of  its 
propagation  velocity 

x S* 

v - yr^33  M e*K. 

Thus,  it  is  possible  to  make  an  assumption,  on  one  hand,  about 
the  considerable  role  of  s lc  pe/ incl  i n a t.  i cns  curing  recording  fcy 
seysmcmetricheskoy  equipment  for  oscillations  in  epicentral  region, 
tut  on  the  other  hand  - about-  the  possibility  of  the  existence  of 
surface  waves  at  anomalously  small  velocity  cf  propagation.  The 
last/latter  assumption  is  confirmed  by  the  beinc  encountered  in 
se i s me  leg ica 1 literature  r e pert /com  mu n ica t i c ns  atout  the  visually 
observed  undulations  of  the  surface  of  the  Earth  during  the  strongest 
earthquakes.  In  Tashkent  the  observers  sufficiently  distinctly 
perceived  the  direction  of  the  motion  of  seismic  oscillations. 

Lcw-f requency  surface  waves  can  he  connected  with  the  elastic 
deformation  of  the  most  plastic  upper  thickness  cf  qlinopcd cbny kh 
r cc k/s pecies.  To  any  degree  they  are  caused  by  gravitation  effect 
because  of  relative  to  the  snail  value  ct  the  modulus  of  shear  cf 
these  r cck/species. 


Energy  of  the  iterative  impulses  of  Tashkent  earthquake.  The 
seismic  energy  E is  the  most  important  physical  parameter  of  seismic 
center.  The  energy  classes  K = lg  E for  iterative  impulses  are 
determined  by  nomogram  T.  G.  Pautian.  Using  this  nomogram  it  is 


: possible  to  calculate  seismic  erergy  according  tc  the  maximum 

amplitudes  cf  the  longitudinal  and  transverse  waves  not  allowing  for 
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the  cscillati.cn  frequency  and  their  duration.  In  this  case,  the 
probable  error  in  the  deter minaticn  of  energy  comprises,  in  th« 
opinion  T.  G.  Rautian,  0.4  orders.  At  the  principle  of  this  ncmoqram, 
lie/rests  the  cl assi f icat icn  in  the  flew  value  cf  the  seismic  energy 
through  the  sphere  of  the  fixed  radius  ( ref e renq-sphere) , equal  to  10 
k i . 

The  determination  of  energy  classes  ty  nears  of  the  simple 
addition  cf  the  amplitudes  cf  the  lcngitudiral  ard  transverse  waves, 
especially  weak  aftershocks,  in  cur  case  is  justified  by  the  fact  that 
pulse  arrivals  ("needle")  really/actually  they  will  contain  the  basic 
fraction  of  seismic  energy.  If  "needles"  are  net  noticed  by 
interpreter  and  energy  it  is  determined  frem  the  subsequent  maximum 
amplitudes,  the  probable  error  was  C.5-1.C  K. 


The  possibility  of  applying  a nomogram  1 . G.  Rautian  at  small 
hypccentral  distances  (cr  the  order  of  5 km),  i.e.,  within  referenq- 
sphere,  have  verified  we  as  fellows.  Using  ty  the  definition  of 
energy  from  the  maximum  amplitudes,  we  ettained  energy  classes  both 
fretr  data  cf  the  epicentral  station  of  CSS  "Tashkent”  and  from  the 

b a 

j.  j seismograms  of  the  moved  away  (50  km)  seismic  station  of  "Sukok". 

Sey smostantsi ya  "Sukok",  while  that  which  was  arrange/locat ed  on 

p 

bedrocks  and  having  high  sensitivity,  recorded  sufficiently  well  even 
aftershocks  with  K = 5-6. 


09-  17-16 
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Table  10.  Energy  classes  and  magnitudy,  according  to  data  of 
Central-Asiatic  (1)  and  Er  itashkentskikh  (2)  seistoic  stations 


1 

,‘iia 

1 V 

! Pfe«« 

! twf.Tt...e. 

| ^ic.  M«a.) 
! 

1 

1 

1 2 

n 

* cp 

n 

Mcp 

*« 

n 

*'rp 

1 

n 

-McP 

*'« 

K 

| A •• 

4 . V 1 ' *jO 

| oo  10 

!n 

11.0 

5 

3,9 

11.0 

5 

10,9 

5 

3,9 

11,0 



11,0 

1 

11,3 

1"  i . »Vj 

1 00  — 15 

! s ! 

! 12.0 

G 

4.4 

11,9 

1 4 

11,8 

12,0 

11,6 

]O.V  !•«« 

1 0 50 

6 

12,2 

4 

1.4 

10.9 

4 

n.o 

3 

3.7 

10,7  ! 

11,0 

10,5 

2 i . v ; «'-•> 

i 13—' 

ft 

! io,  s 

6 

i A-1 

10.6 

4 

10,7 

3 

3,7 

1 0, 7 | 

10,5 

10,7 

5. VI  !W. 

| 03-11 

i i 

11,2 

6 

4 n 

11,2 
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Key:  (I)*  Date.  (2).  Time  (lccal,  hour  irin.). 
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The  correlation  dependence  tcHeen  the  energy  classes,  obtained 
from  danym  by  tSS  "Tashkent"  and  the  se y s acs ta r tsin  of  "Sukok", 
indicates  the  relatively  good  agreement  c£  these  values. 


Although  the  deviations  are  located  of  the  errors  of  the 
calculations  of  the  value  c£  energy,  energy  classes,  through  data  of 
the  station  of  "Sukok",  systematicall y loner  of  the  half  of  the  order 
of  magnitude  cf  the  classes,  determined  cn  the  notations  of  OSS 
"Tashkent".  This  disagreement  we  explain  hy  lccal  mounting  conditions 
cf  equipment,  and  by  impoverishment  cf  the  high-frequency  part  of  the 
oscillation  spectrum,  recorded  by  the  station  cf  "Sukok".  Thus, 
ncmcgram  T.  (5.  Rautian  it  is  possible  tc  use,  also,  during 
observations  within  ref e reng-sphere . In  this  case,  the  value  of 
classes  is  determined  as  before  by  the  flew  cf  the  seismic  energy 
through  the  r e f eren q-sp her e 10  km  in  racius. 

The  energy  of  powerful  iterative  impulses  (K  = 10-12)  was 
calculated  from  seismograms  pr i tash ken t s k i k h and  data  of  the  bulletins 
cf  Con tral- As  iat ic  seismic  stations.  s i m u 1 1 a nec  is  1 y with  the 
determination  of  the  energy  classes  K by  the  method  pointed  out  above 
were  calculated  magnitudy  n cf  iterative  impulses  from  amplitudes  and 
periods  of  surface  waves  (Table  10),  here  fer  all  jerk/impulses  shewn 
lccal  time,  is  given  a quantity  of  the  seismic  stations  n,  from  which 
s im c It  a necu si y were  calculated  the  average  values  of  the  energy 
classes  K and  of  magnitud  H;  formula  T.  G.  Rautian  the 
trans  laticn/ccnversicn  of  magnitudy  into  class  K = 1.8  H ♦ 4 
(R  izn  icho  rk  c,  19*59,  etc.)  and  resultant  values  cf  the  energy  classes 
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As  can  be  seen  from  table,  the  energy  classes,  determined  by  all 
eruierated  methods,  within  margins  cf  error  will  agree  well  between 
themselves.  Except  ion/e  1 i m i rat icn  is  the  iterative  impulse  cn  10  Pay 
1966  00  hours  SO  min.  In  this  case  we  gave  preference  to  data  cf  the 
seismic  stations  of  Pritashkentskogc  region  as  nest  informed  cn  local 
mounting  conditions  cf  equipment  (station  corrections).  Value  K - 11, 
accepted  by  us  for  this  iterative  impulse,  it  is  confirmed  by  the 
estimation  cf  Ye.  M . Butcvskcy's  its  energy  class  according  to  the 
flew  of  seismic  energy  (K  = 1C. 5).  The  enercy  flows  seismic  wills 
(calculated  by  Ye.  M.  Butcvskcy)  and  for  other  6 aftershocks  (K1)  will 
agree  well  with  cur  resultant  estimations. 


mm 
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Thus,  we  determined  energy  classes  for  1076  iterative  impulses 
frcir  26  April  1966  through  9 December  1968.  In  this  case,  quantity  N 
cf  aftershocks  was  distributed  cn  classes  K as  fellows: 


K 

4 

1U76 

5 

1031 

6 

C'-G 

7 

263 

8 

67 

9 

21 

10,5 

8 

11 

4 

12 

1 

We  did  net.  succeed  in  accurately  isolating  aftershocks  with  K = 
10.  In  connection  with  this  the  fclyl  is  irtioduced  the  fractional 
class  K = 10.5. 


The  curve/graph  of  addition  (P i zn ic he n kc , 1964)  takes  the 

Nz  =A't  (K) 

rectilinear  form  and  apporksimiruyet  well  all  pcints  of  dependence  a 

(Fig.  45).  Its  angular  coefficient,  y - C.43,  it  corresponds  to 
the  angular  coefficient  cf  the  curve/graph  cf  frequency. 
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Iterative  impulses  with  K / 5,  as  can  be  seen  from  the 
curve/graph  of  addition,  they  are  not  representative.  The  total 

energy  cf  the  seismic  waves  of  all  aftershocks  is  approximately  4o/c 
cf  seismic  energy  of  the  basic  earthquake.  This  value  completely  is 
placed  in  the  interval  cf  analogous  relationships  for  other  powerful 
and  strongest  earthquakes. 


PFCHANISF!  OF  THE  OR  I GIN/ H E A F 1 PS  OF  ITERATIVE  IKECLSFS. 


TT 

Fcwerful  aftershocks.  Since  8 powerful  aftershocks  of  the  Tashkent 
earthquake  of  10-12  enerqy  classes  are  written  by  a large  quantity  of 
seismic  stations  of  Central  Asia  by  A.  I.  Zakharova  and  L.  M. 

"atasova,  is  investigated  the  mechanism  cf  their  oriqin/hea rths  with 
the  aid  of  A.  V.  Vvedensoy's  method  (is  Report,  1956,  1960) . The 
frocedure  for  treatment./work  ing  inst  rument/tco  1 these  all  aftershocks 
when  using  rotations  of  the  seismic  stations,  moved  away  from 
or iqi n/hearth  up  to  the  distances,  which  exceed  40-50  km,  is  byqcne 
the  same  as  described  in  chapter  II  (mechanism  cf  the  origin/hearth  of 
the  basic  ■jerk/impulse).  For  research  on  four  powerful  aftershocks, 
which  occurred  after  May  1966  (5.  VI;  29.  VI;  4.  VII;  24.  Ill  1967), 
we  we  avail  by  supplementary  material.  At  the  end  of  May  1966 
directly  on  the  territory  cf  city  are  established/installed  the 
seismic  stations,  which  surround  epicentral  2one.  The  investigation 
cf  the  signs  of  displacement  intc  the  longitudinal  waves,  which  came 
to  these  stations,  substantially  supplemented  the  materials,  obtained 
from  data  of  the  more  moved  away  stations.  The  coordinates  cf 
conditional  points  for  urtan  stations  are  obtained  on  the  priv°denomu 
higher  cut/section  of  the  earth's  crust  in  the  territory  of  city. 


The  copy  of  seismic  stations  and  the  signs  cf  displacement  into 
longitudinal  waves,  used  for  the  determinations  cf  the  mechanism  of 
the  origin/hearths  of  aftershocks,  are  given  in  Table  11  (under 
numbers  1,  12,  13,  14,  2C,  21,  22  are  shewn  urban  seismic  stations). 

The  distribution  of  the  signs  cf  displacement  during  aftershocks. 


the  orientation  of  the  horizontal  projections  of  nodal  surfaces,  axes 
of  shifts  into  origin/hearths  and  of  priccifal  stresses  are  shown  in 
Fig.  46-53.  The  copy  of  the  investigated  aftershocks,  their  depth, 
the  classes  of  energy  and  the  corresponding  dynanic  parameters  cf 
their  crigi  n/hearths  are  giver  ir.  Table  12. 

For  earthguake  8.  May  1966,  stri ke/cour se  cf  the  possible 
discontinuity  surfaces  in  crigin/hearth  and  the  angles  of  their 
incidence/drop  can  be  changed  due  to  the  location  of  conditional 
points  cn  5-10°C  (Fig.  41).  But  the  necessary  condition  of  the  mutual 
perpendicularity  of  both  discontinuity  surfaces  in  or ig i n/h ea rt h 
satisfy  only  the  positions  cf  their  projections  (in  Pig.  47  - solid 
lines).  For  earthquakes  10. V,  24. V,  5. VI  and  4. VII  1966,  position  of 
one  of  the  discontinuity  surfaces  in  or igin/heaith  is  rigidly  fixed  by 
the  location  of  observation  points.  Ancther  surface  can  be  displaced 
by  5-25°  both  on  the  strike/course  and  or  incidence/drop.  But,  as  in 
the  case  8.V  1966,  its  selected  position  (solid  line)  strictly  it 
corresponds  to  the  condition  cf  the  orthogonality  cf  nodal  surfaces  in 
origin/hearth.  Therefore  it  is  possible  to  consider  that  errors  in 
drawing  nodal  lines  and,  consequently,  also  ether  dynamic  parameters 
cf  the  origin/hearths  of  aftershocks,  that  depend  on  the  location  of 
observation  points,  are  virtually  negligible. 

For  all  aftershocks,  except  24.  Mar.  1967,  the  distribution  of 
the  signs  of  displacement  into  lcngitudiral  waves  almost  completely  is 
repeated  and  analogous  with  the  same  with  cncvnci  jerk/impulse.  A 


sign  change  at  one  and  the  same  stations  is  noted  only  in  the  case  of 
their  location  near  nodal  lines,  for  example,  at  the  stations  of 
Taboshar,  Balgaly  and  urfcan  stations. 
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Table  11.  Signs  of  displacement  into  prcdl'nykh  waves. 


1 TaiUKCHT 
V C)KOK 
i'liiviJH 
i McTCy 
7Ta0ouiap 

( 'llIMKthT 

4 IICKCM 
14  Da.ira.iu 
4 MopKy 
(i  3aphCiiT 
It  Ha  uani  aH 
H 4'cpraHa 
fy  K .uj«  * a ii 

<*Ca«.ipK<iHj 
lyAiuna-aH 
1%  Ara.iuK 
<fOui 

jj  Jl  A C p 1 1 HO 
41  Ka.ia ii  lamT 
4»!lopC.iaM 

Mynm  apoH 
fcVl’crap 
jiKapacy 
j^/lyui.iHCe 
Xt  Dorn.iaroH 
ilBo.ii.AAy  a h 
j_4.TaHrap 
l»Ca.iH»ia.iiiK 
Ii  Ky.mfi 

j».Co(J)iiKypi  aH 
» ‘J’pyHae 
jyXopor 

jjHapMH 

Mypra6 
KiipoBCKoe 
.Ns  14 
,N»  21 
Nb  20 
X?  1 
.\»  22 
.V:  12 
Xb  13 


Key:  (1).  Seismic  station.  (2).  Repeated  senses  of  Tashkent 

earthquake  (date,  hour,  min.).  (3).  Tashkent.  (4)  . Sukok.  (5). 


Ch  i irga  n . 

(6)  . 

To  Chetsu.  (7).  Tatcshar. 

(fi)  . 

Ch im ke nt  . 

(9) 

Fskem. 

(10). 

Balgaly.  (11).  Tc  Chcrku. 

(12)  . 

Zarkent . 

(13) 

Namangan.  (14). 

Fergana.  ( 15)  . 

Kadat zhay . 

(16)  . 

Samarkand. 

( 17) . Andizhan. 

(18).  Aga  lyk . 

(19).  Csh. 

(20)  . 

Dzherino.  (21) 
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Kalaydasht. 

(22). 

Chorsadi . 

(23) 

(25).  To  Kararu. 

(26)  . Eus 

hante. 

Ecl'dzhuan. 

(29)  . 

Langar . 

(30)  . 

Scf iku igan. 

(33)  . 

Frun  ze- 

(34). 

Furgafc.  (37).  Kirov. 


Chuyancatcr.  (24).  Rogar. 

(27).  Eogizagon.  (28). 
Salyaualik.  (31).  Kulyab.  (32). 

fthorcg.  (3?).  Naryn.  (36). 


t 

i 

* 

t 


| 

* 

J 


\ 


Tc  the  analogous  distribution  of  the  signs  cf  displacement  corresponds 
the  similarity  of  the  dynamic  parameters  of  aftershocks  to  the  dynamic 
parameters  cf  the  basic  -jer  k/i  m pulse  (Fig.  54).  The  values  of  the 

corresponding  dynamic  parameters  of  the  cr ig  in/ hea r t hs  of  the  given 
earthquakes  differ  only  ty  5-10°.  Only  in  t vo  cases  this  difference 
increases  tc  20-30°  for  the  azimuths  cf  the  discontinuity  surface  and 
axes  of  shifts  over  flat  discontinuity  surface  and  in  one  case  - to 
4C°  for  the  azimuth  of  the  axis  cf  tensile  stress,  which  is  explained 
by  its  abrupt/steep  occurrence. 

Doth  possible  discontinuity  surfaces  in  the  origin/hearths  of 
aftershocks  have  southeasterly  stri ke/ccurse , ore  of  them  - flat, 
another  - abrupt/steep. 
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Fig.  46.  The  mechanism  of  the  seismic  center  cn  8 May  1966  (conv. 
desig.  for  Fig.  47-51):  1 - seismic  stations  ard  the  signs  of 
displacement  into  wave  F (names  of  stations  are  afcfcreviat ed/red uced ; 
see  Table  8)  ; 2 - the  end  pcsiticns  of  the  ncdal  lines  of  P-waves;  3 - 
the  selected  pcsiticns  cf  ncdal  lines;  4 - the  orientation  of  the  axes 
of  shifts;  5 - the  orientation  cf  axis  cf  contraction;  6 - the 
orientation  of  axis  of  dilatation;  7 - the  orientation  of  intermediate 
axle;  8 - the  projection  cf  seismic  center  or  Half's  grid. 

Key:  (1).  CIS.  (2).  NMG.  (3).  Fg.  (4).  ACL.  (5).  CMG.  (6). 

GHK.  (7)  . SKK.  (8)  . EDF. 


Fig.  47.  Mechanism  cf  the  seismic  center  cn  10  May  1966  (00  hours  45 


Key:  (1).  XRG.  (2).  AG  l . (3).  CMG.  (4).  CTS.  (5).  NMG . (6) 

GWK.  (7).  SKK.  (8).  PDR . 
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The  character  of  shifts  ty  these  surfaces,  revea  1/detect/ex poseed 
during  the  study  of  the  basic  jer  k/ i m pu  1 se,  is  retained  for 
aftershocks.  Over  flat  disccnt in ui t y surface  with  all  aftershocks 
1966,  occurred  the  shifts  of  the  type  of  overthrust  with  which  the 
south-west  edge  of  discontinuity  was  raised  and  displaced  tc  northeast 
relative  to  northeastern  edge.  ever  abrupt/steep  discontinuity 
surface,  are  noted  vzbroscvcqc  type  shifts  ty  which  the  northeastern 
edge  of  discontinuity  is  raised  and  displaced  tc  south  west  relative 
tc  south-west  edge. 

The  orientation  of  two  axes  of  principal  stresses  - the  axis  of 
contraction  and  intermediate  axle  - is  changed  with  aftershocks  very 
little  (Table  12).  For  the  investigated  aftershocks  as  and  for  the 
hasic  jer k/impulse  of  Tashkert  earthquake,  the  axis  of  contraction 
flat  has  a northeastern  stcike/ccurse,  an  axis  of  dilatation  - 
afcrupt/steep  and  stretches  in  northeastern  direction,  intermediate 
axle  is  almost  horizontal  and  oriented  toward  southeast. 

The  dyramic  parameters  for  the  aftershock  cn  24  March  1967 
radically  differ  from  all  preceding/previous  (see  Fig.  53).  The  signs 
of  displacement  can  fce  divided  only  by  ere  ncdal  surface  of 
northeastern  strike/course.  According  tc  the  available  lata  it  is  not 
possible  to  confidently  define  the  dynamic  parameters  for  the  seismic 
center  cn  24  March,  as  this  is  bygone  made  fer  ether  iterative 
impulses,  it  is  possible  tc  only  make  seme  assumptions  about  the 
possible  versions  of  the  mechanism  cf  origin/hearth. 
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If  we  proceed  from  assumption  about  the  most  frequently  being 
encountered  quadrant,  distribution  of  the  signs  cf  displacement,  then 
it  is  possible  to  assume  that  two  quadrant  ot  signs  was  not 
revea 1/detect/exposeed  due  tc  net  the  entirely  successful  location  of 
seismic  statiens  with  respect  tc  seismic  center  cr  that  picture 
degenerated . 


C 9- 17-76 


PAGE 


another  - is  almost  horizontal.  So  will  lie  the  axes  of  the  possible 
shifts  in  origin/hearth ; along  the  axis,  close  tc  vertical  (y), 
dislocation  is  represented  by  almost  vertical  drop,  along  the  axis, 
close  to  horizontal  (z)  , by  flat  sbrovom. 

If  we  proceed  from  assumption  about  the  existence  only  of  two 
nixing  regions  - compression  and  elongation,  and  net  four  as  usually 
with  shift/shear,  then  the  given  in  Fig.  54  nodal  surface  will  seem 
the  surface  of  breakaway.  This  surface  will  lie  almost  vertically  and 
is  oriented  in  northeastern  direction,  southeasterly  block/module/unit 
is  moved  relative  to  northwestern  in  ngc-eastern  direction. 
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The  results,  obtained  during  the  study  cf  the  mechanism  of  the 
otigin/hearths  of  the  basic  jerk/impulse  and  its  powerful  aftershocks, 
take  it  possible  to  make  scire  assumptions  atcut  the  orientation  of  the 
tectonic  discontinuities,  uchas t i vu y us  he h i k h in  the  process  of 
Tashkent  ze ml t ry ase n i ya  in  its  different  stages.  For  this,  compare 
the  dynamic  parameters  of  the  o r igin/h ea r t hs  of  the  studied 
earthquakes  with  their  t h ree-di mens icna  1/space  distribution. 


1 


The  lay-cut  diagram  cf  the  epicenters  cf  the  tasic  jerk/impulse 
cf  Tashkent  earthquake  and  its  aftershocks,  the  mechanism  of 
or igin/hear ths  of  which  is  studied  (with  the  exception  of  earthquake 
4. VII  1966),  shown  in  Pig.  55.  These  are  the  epicenters  of  all 
aftershocks,  beginning  with  10  classes  cf  energy  and  above.  The 
size/d imensiens  of  the  small  circles,  carried  out  by  solid  lines, 
ccrrespcnd  to  the  classes  cf  energy  K of  aftershocks;  by  dotted  line 
are  shewn  an  error  in  the  determination  of  epicenters.  If  we  contour 
the  region  cf  the  possible  (taking  intc  account  error  in 
determination)  position  of  epicenters,  then  for  the  basic  jerk/impulse 
and  aftershocks  1966  it  is  represented  by  the  bard,  which  in  Fig.  55 
is  shaded.  The  strike/course  of  this  band  southeasterly,  the  azimuth 
cf  its  strike/course  (145°)  is  close  to  the  azimuth  of  the 

strike/course  cf  both  possible  d iscc nt i r u i t y surfaces  in  the 
c cigi n/hearth  of  basic  jerk/impulse  (125-13C0),  also,  at  least  of  one 

cf  the  possible  discontinuity  surfaces  in  the  or igin/hearths  of  its 
aftershocks  1966  (120-135°). 
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Fig.  55.  Lay-out  diagram  cf  the  epicenters  cf  Tashkent  earthquakes 
kith  K .>  10.  1 - seismic  stations.  Classification  of  earthquakes 
from  the  class  of  energy  K ; 2 - K = 13-14;  3 - K = 12;  4 - K = 11;  5 - 
K = 1C;  6 - the  region  cf  an  error  in  the  determination  of  epicenter; 

7 - the  region  of  the  possible  pclozheiya  cf  the  epicenters  of 
Tashkert  earthquake  1956  and  of  its  aftershocks. 
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Consequently,  here  is  a conformity  of  horizontal  projections  of  the 
surfaces  of  the  possible  discontinuities  in  crig  in/hearth  and 
displacement  axes  of  the  epicenters  of  iterative  impulses  in  time. 

The  epicenters  of  earthquakes  were  moved  relative  to  the  basic 
jerk/inpulse  tc  southeast. 

The  epicenter  of  aftershock  24. Ill  1967  is  displaced  relative  to 
epicentral  zone  1966  in  south-west  direction.  The  mechanism  of  the 
c r i c in/ hear th  of  this  aftershock  sharply  differs  from  all 
preceding/previous  (let  us  compare  Figs.  53  and  54).  Both  surfaces  of 
the  possible  discontinuities  in  seismic  center  24. Ill  1967  are 
criented  from  northeast  tc  south  west,  i.e.,  and  in  this  case  is  a 
conformity  of  the  horizontal  projection  cf  the  displacement  of  the 
crigin/hearth  of  aftershock  24. Ill  to  1567  horizontal  projections  of 
its  nodal  surfaces  (here  is  examined  the  displacement  of  the  epicenter 
cf  earthquake  24. Ill  1967  with  respect  tc  the  epicenter  of  the 
preceding/previous  aftershock  with  K — 10— 11  4. VII  1 966). 


PAGE 
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Page  106.  Table  12.  Dynaiic  parameters  of  the  origin/hearths  cf 
Tashkert  earthquake  and  its  powerful  iterative  ixpulses. 
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The  given  reasonings  can  attest  to  the  fact  that  the  aftershocks 
in  1966  are  caused  by  the  tectonic  discc rt i n lit y of  the  northwestern 
stt ike/course  with  which  connected  and  the  eiergence  of  the  basic 
jerk/impulse,  while  in  1967  either  initiated  to  appear  the  motions 
along  the  discontinuity  cf  northeastern  str i ke/ccurse  or  as  it 
represents  V.  I.  Uloraov,  into  motion  it  is  drawr  in  the  left  wing  of 
the  basic  discontinuity.  As  shown  during  the  description  of 
seysmotektoni ki  and  seismicity  cf  region,  fcr  it  is  charact er is t ic  the 
interconnected  circuit  of  the  orthogonal  discontinuities  northwestern 
str ike/courses. 


Weak  aftershocks.  The  iterative  impulses  cf  Tashkent  earthquake 
by  value  K = 6-9  distinctly  recorded  only  by  urban  seismologica 1 
stations,  arrange/located  on  nabcl'shcy  area  (ICC  km2).  Therefore  the 
mechanisms  cf  their  or i g in/ hear t hs  it  was  net  represented  possible  to 
determine  by  A.  V.  Vvederskcy’s  method.  N.  V.  I’lcmovoy  investigated 
the  distribution  of  the  signs  of  the  first  arrivals  at  the  stations  of 
CSS,  PSS  1,  12,  13  and  14.  The  seismic  stations  of  CSS;  PSS  ever  14 
are  arranged  in  immediate  proximity  to  epicentral  zone  (0-2  km),  and 
station  1,  12  and  13  - mere  removed  (7-1C  km). 

\ 

£ (lest  clearly  the  signs  cf  the  first  arrivals  are 

? separate/liberated  to  QSS,  and  also  at  stations  1,  12  and  13.  To  PSS 

and  stations  14  against  the  background  cf  interferences  difficult  to 
accurately  isolate  the  sign  cf  the  first  arrival.  Of  245  examined 
cases  this  was  possible  to  make  to  FSS  - fcr  2C  aftershocks,  and  at 
station  14  - for  unit  steps. 

c 


A 
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The  signs  of  the  first  arrivals  at  these  stations  almost  always  are 
ccnsta r.t/in variable  (to  FSS  - minus,  to  14  - plus).  For  QSS,  1,  12 

and  13  stations  the  signs  cf  the  first  arrivals  are  given  below.  In 
the  overwhelming  majority  with  the  aftershocks  of  Tashkent 
za m let r ya se ni ya,  the  QSS  recorded  the  ccnpressicr  waves,  station  1,  12 
and  13  - e v ac uat ion/ car e fact icn . 

Station  a quantity  of  cases  of  recording  the 
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%) 
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80 
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Thus,  keeping  in  mind  everything  outlined  alove  about  the  quality 
cf  notations,  we  selected  for  the  studies  of  the  station  of  QSS,  1,  12 
and  13.  To  consider  simultaneously  the  signs  cf  the  first  arrivals  at 
these  stations  turned  out  to  he  possible  for  53  aftershocks  for  which 
we  constructed  the  map/chart.  of  epicenters.  The  different 
cc  ir  t i na  tion  s of  the  signs  of  the  first  arrivals  at  stations  are 
designated  in  the  appropriate  marks  (Fic.  56). 

All  aftershocks  are  divided  into  feur  qroups.  Vumerous  first 
group.  The  distribution  ct  the  signs  of  the  first  arrivals  of  waves 
at  urban  seismic  stations  for  the  aftershocks  of  the  first  group 
coincides  with  the  distribution  of  signs  during  such  sl'nykh 
aftershocks  as  5. VI  and  4. VII  1966. 

The  second  on  number  group  is  characterized  hy  the  arrivals  of 
rarefaction  waves  to  all  urban  stations  in  question.  The  analogous 
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distribution  of  signs  is  noted  with  the  powerful  iterative  impulse. 


which  occurred  24,111  1967  during  the  left  wing  cf  discontinuity. 
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Fig.  57.  Cut/sections  alcng  (a)  and  transversely  (b)  focus  zone 
(ccr.v.  cbozi,  the  same  as  in  Fig.  56).  Ectted  lines  - the  traces 
vertical  to  the  ploskoste  on  which  sdelaky  cut/sections,  the  diameter 
of  small  circles  is  conditionally  proportional  tc  the  enerqy  of 
? aftershocks  (K  = 6-11). 
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The  aftershocks  of  the  second  group  also  are  arrange/located  in  the 
south-west  part  of  t ho  epicentral  zone. 

Tie  third  and  fcur-grcup  are  represented  only  by  several  push. 
Here  observed  also  the  aftershocks,  which  it  would  be  possible  tc 
relate  to  intermediate  groups,  but  they  single;  therefore  we  them  to 
the  map/chart  not  of  nascsili. 


Few  epicenters  of  the  third  and  four-groups  dc  not  exhibit  any 
determined  regularities,  besides  the  fact  that  they  gravitate  to  the 
boundary  parts  of  the  discontinuity. 

The  cress  sect  iens  cf  the  epicentral  ?cr,e  cf  aftershocks  are 
given  in  Fig.  57.  The  crigin/hearths  of  the  majority  of  weak 
iterative  impulses  are  concentrated  in  the  irterval  of  depths  5-6  km. 
The  powerful  aftershocks  with  which  is  conducted  the  comparison,  will 
lie  cn  considerably  less  depth  cf  the  upper  burst  edge.  On  cross 
secticr  on  line  CD,  is  distirctly  evident  the  distribution  of  the 
gipotsentrov  of  the  aftershocks  cf  the  first  and  second  groups 
respectively  during  the  right  and  left  wings  of  discontinuity.  the 
crigin/hearths  of  two  aftershocks  cf  the  third  group  almost  coincide 
with  the  plane  of  discontinuity. 


Thus,  it  is  analogous  with  powerful  iterative  impulses  the  weak 
aftershocks,  which  occurred  cn  both  sides  from  tectonic  fracture,  they 
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This  confirms  the  possibility  of  the  approx  iorat  icn  of  this  process  by 
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have  the  different  mechanisms  cf  c r i gin/ hea r t hs . 

ANALYSIS  OF  THE  FREQUENCY  CCEFCSITICN  OF  THE  NCT  AT  IONS  OF  ITERATIVE 
IFFCLSFS. 

At  present  in  research  cr  the  character  of  the  irction  of  the  earth's 
surface,  caused  fcy  seismic  effects,  ever  larger  role  acquires  the 
frequency  response  analysis  cf  seisuogra ns.  In  the  majority  o*  cases, 
this  aralysis  was  based  cn  the  direct  measurement  cf  the 
time/tomporary  distances  between  the  adjacent  extreme  points  ot  the 
nctaticns  of  earthquakes,  then  were  constructed  the  "spectra"  of 
displacement  cn  their  basis  and  were  computed  the  "spectra"  of 
velocities  and  acceleration. 

With  the  advent  of  electronic  computers,  began  to  he 

develop/processed  the  procedure  for  frequency  response  analysis, 

entailing  the  calculation  cf  Fourier  integral:  IN3 

V 1^3) 

$(«)=  J f(t)e-J-“dt, 

where  f (t)  - the  function,  expressing  the  law  cf  the  motion  of  soil 
during  earthquake.  In  general  form  of  it  it  is  possible  to  present  so 
(Orazbaev,  1966)  : Lne 

. (44)  /(0  = 2 'MO*-'1' sin  (»,<  + *,). 

/-I 

knowledge  of  parameters  Ar  u>r  ^ this  law  aakes  it  possible  to  solve 
many  problems  of  seismic  stability  and  seismology. 
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Standard  functions.  in  S.  S.  Seyduzovoy's  work  (1  968)  is 
proposed  the  procedure  for  the  calculation  of  the  indicated  parameters 
for  special  cases  of  function  (44):  tc  the  superposition  of  certain 

finite  ruiber  of  standard  functions  in  the  fern  cf  the  damping  and 
growing  sinusoids  or  in  the  form  cf  functions  tc  the  Berlage: 


/(0  = 2-^  ^sln  V* 

/-I 

/ (0  — "V  i r‘  d ’•  1 sin  ~ t 


(45) 

(46)  . 


Fage  110. 


These  functions  are  selected  as  standatnykh  in  connection  with 
the  fact  that  during  the  visual  examination  cf  the  notations  of  the 
earthquakes  they  frequently  are  represented  ty  the  superposition  of 
precisely  these  two  forms  cf  the  function. 

In  final  form  the  procedure  is  mastered  thus  far  only  for  the  sum 
cf  damped  sinusoids.  But  its  fundamental  principle  is  retained  for 
functions  tc  Eerlage. 

The  present  procedure  is  applied  tc  the  investigation  of  the 
notations  of  the  iterative  impulses  cf  Tashkent  earthquake,  obtained 
fer  CSS  "Tashkent"  by  common  type  instruments.  These  notations 
contain  two  main  groups  of  the  oscillations:  F and  S of  the  waves 


r 
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pach  ot  which,  apparently,  can  be  represented  fcy  the  superposition  of 
certain  the  number  of  standard  functions.  Waves  will  bear  the  basic 
fraction  of  energy;  therefore  first  of  all  were  analyzed  precisely 
transverse  waves. 

Frequency  response  analysis  was  carried  out  with  the  aid  of 
electronic  computer  '1-20.  As  algorithm  are  taker  P.  n.  Naymark's 
rapid  method  (Grudeva  Is,  Ka  1 i n c vsk  a y a , Naymark,  1967).  Program  is 
comprised  by  S.  S.  Seyduzcva. 

The  basic  idea  cf  the  proposed  procedure  fcr  the  search  of  the 
parameters  of  the  a p prox  i ira  t i ng  function  frcn  tte  class  of  functions 
(U4)  entails  research  on  a change  of  the  value  cf  spectral  density  for 
the  predominant  frequencies  in  the  current,  amplitude  spectrum  of  the 
analyzed  notation. 


I 
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In  the  current  spectrum  of  damped  sinusoid,  the  spectral  density 
at  the  frequency,  equal  to  the  frequency  cf  sinusoid,  changes  with  an 
increase  in  the  duration  cf  the  analyzed  cut  in  the  following  law: 


\sni 


A..  Q 


*rx 
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e~al  sin2  2/ + (1  -c  “')•  (l 


- e 


,l  ■ sin  2 ) 


(47) 
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while  in  the  current  spectrum  of  the  growing  sinusoid  spectral  density 
it  changes  according  to  the  law: 


-V-V 


Xj/|«,"sln*2/  + (l  ->).(  I 
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2 y 23  -f  402 

e e“  sin22A 


(48) 


If  at  us  has  any  damping  cr  growing  oscillating  process  which  can 
te  approximated  by  the  damping  either  growing  sinusoid,  then,  by 
obtaining  the  current  amplitude  spectrum  of  this  process,  it  is 
possible  from  formula  (47)  or  (48)  to  find  the  parameters  of  the 
approximating  function,  i.e.,  A0  and  a. 

For  the  sum  of  several  damping  either  growing  sinusoids,  to 
obtain  the  expression,  similar  (47)  or  (48),  ana  to  study  the  behavior 
of  spectral  density  in  the  current  spectrum  of  the  functions  named 
above  is  sufficiently  complicated.  For  the  experimental  study  of  this 
question,  is  constructed  the  theoretical  curve,  which  is  the  sum  of 
the  damped  sinusoid s: 

(4  9)  nt)  - 2 A« c v sin  (17 1 ! ?«)’ 

7-1 

thereupon  bycjcne  accepted  by  p = 5. 
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F iq . 56.  Current  spsct  run  cf  oscillatinq  process  oh^ained  fcy 
calculation  for  three  fixed  pcirts  in  ti»e. 
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The  assigned  parameters  cf  curve  (99)  are  given  telow. 
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0,12 

12 

0,22 
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0,15 

1,00 

1,00 

0,0* 

3,30 

0,M) 

0,025 

4, 40 

0,  HO 

0,010 

Then  is  carried  out  the  frequency  response  analysis  of  this 
synthetic  curve  and  is  obtained  the  current  spectrum  for  a series  cf 
particular  moments.  For  the  initial  point  t0  countdown  in  this  curve 

was  undertaker  the  point  cn  the  axis  cf  times  t = 19  s.  in  "tailed” 

segment  of  a curve.  The  duration  of  the  analyzed  cut  increased  to  the 

side,  back  to  the  stroke  of  time,  to  the  "head"  segment  of  a curve, 

where  grow  its  amplitudes.  Thus,  is  obtained  the  current  spectrum  cf 
functions  (99),  but  of  the  net  dampinq  process,  tut,  on  the  contrary, 

that  grows. 
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The  current  spectrum  fer  particular  moments  is  represented  in 
Fig.  5e:  tj  = S.99  s;  t*  = 19.30;  t.j  = 19  s.  I r.  exam  ina  ti  cn  are  well 

visible  everything  r>  periods,  which  are  present  in  the  investigated 
synthetic  curve. 


Ace  further  constructed  the  curve/graphs  of  a change  in  the 
spectra]  density  with  an  increase  in  the  duration  of  the  analyzed  cut 
for  all  cf  five  pereiodov.  The  comparison  of  these  curve/graphs  with 
the  analogous  curve/graphs,  calculated  theoretically  for  one  growing 
sinusoid,  it  showed  that  the  qualitatively  spectral  densities  in  the 
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frequency  w = Q (Seyduzova,  1966).  Is  hence  made  the  assumption  that 
a change  in  value  !S(<d)!.,._2  fcr  functicr  (49)  can  he  expressed  by  the 
same  laws  (47)  and  (48),  that  also  for  cne  growing  sinusoid,  if  only 
the  periods  of  the  store/added  up  sinuscids  rot  very  of  blikzki  + o 
each  other,  i.e. , if  the  obtained  current  spectrum  possesses  the 
clearly  demarcated  maximum's  at  various  frequencies. 

In  order  to  verify  this  assumption,  is  solved  the  inverse 
problem:  through  formula  (48)  were  located  values  A**  and  for 

all  sinuscids  of  function  (49).  Frcblem  was  solved  ty  the  method  of 
least  squares. 

Page  112. 

If  in  formula  (48)  function  JS(u)jusafl  is  designated  as 

|S(2)|-f(A.«).  (1C) 

then,  after  expanding  it  in  a series  at  point  (Ac,  a0) 

* 

* 

> 

F(A.«)=/?(A0.*B)+-g5 

* 
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cif  ference 


/?=[/•' (/I,  a)  - A'  ( /l,  d ) 2 -=  min. 


where  F (A,  a)  are  the  observed  values  cf  functicrs,  then  we  will 
cttain  two  equation  with  two  unknowns: 


£ = <>•  7r  = °- 


which  are  linear  relative  tc  the  urkncwn  values  A and  a. 


The  composition  and  the  solution  tc  these  equations  with  the 
application/use  of  an  iterative  process  is  also  transferred  tc  machine 
K-20.  For  function  (49)  are  obtained  the  following  parameters. 

^C«K  \ 3 

0.32  12,12  0.224 

0.44  5,42  0.152 

1.00  0,98  0 072 

3.30  0.82  0.026 

4.40  0.86  0.013 

Thus,  we  see  a good  coordination  of  the  parameters  of  the 
assigned  synthetic  seismogram  with  the  parameters,  found  as  a result 
cf  its  analysis  of  a change  cf  the  spectral  densities  in.  the  current 
spectrum  in  the  corresponding  periods.  As  a result  of  the  successful 
analysis  of  a theoretical  example  - synthetic  seismogram  - we  come  to 

thought,  that  this  same  procedure  can  be  applied  also  for  the  analysis 
cf  the  observed  seismograms. 


If  there  is  a notation  of  the  complex  almost  periodic  damping  cr 
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grcwinq  process,  and  it,  cn  the  strength  cf  some  physical 
p re  requis  it  e/  premises,  it  is  possible  tc  approximate  by  the  sum  of 
camped  sinusoids,  then,  by  having  the  current  spectrum,  it  is  possible 
to  find  the  initial  amplitudes  and  the  attercaticn  factors  cf  the 
sinusoids,  natural  periods  cf  which  are  equal  tc  the  predominant  in 
neydenncm  spectrum  periods. 

Analysis  of  the  iterative  impulses  of  Tashkent  earthquake.  By 
the  procedure  outlined  above  it  is  processed  22  rotations  of  the 
iterative  impulses,  recorded  QSS  "Tashkent".  Were  processed  the  only 
hcrizcrtal  components,  ir  view  of  the  fact  that,  as  already  is  tygcne 
said  above,  were  analyzed  the  only  transverse  waves  as  nsushchiye  the 
tasic  fraction  of  the  energy  of  elastic  waves.  Ir.  essence  were 
studied  the  jerk/impulses  in  the  range  from  3 tc  5-6  balls  and  energy 
classes  from  K = 6 to  K = 8-9.  From  some  considerations  which  will  be 
shown  further,  the  tsifrcvaniye  of  notation  for  an  analysis  began  from 
the  "tail"  cf  earthquake,  so  that  actually  was  rumbered  process 
grcwing  (current  spectra  were  obtained  fcr  the  growing  process)  . In 
the  examination  of  the  particular  moments  of  the  current  spectra  of 
the  notations  of  two  jer k/ i m pu 1 ses  (25. V 1966,  J = 5-6  balls  and  16/V 
1966,  J = 5 balls.  Fig.  59)  it  is  evident  that  the  spectral  densities 
are  predominating  in  one  and  the  same  periods  fcr  all  particular 
moments  of  this  spectrum  (see  periods  0.21  s;  0.31  s;  0.36  s;  0.41  s; 
0.49  s;  0.57  s.  in  Fig.  59a;  periods  0.21  s;  0.3C  s;  0.36  s;  0.49  s; 
C.65  s in  Fig.  59b).  A similar  picture  is  observed  on  the  spectra  of 
all  notations  of  the  processed  jerk/impulses  (22  seismograms). 
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Fig.  59.  Current  spectra  cf  the  notations  cf  the  iterative  impulses 
cf  Tashkent  earthquake  25.  V 1966,  I - 5-6  tc  balls  (a)  ; and  16.  V 1966, 

I = 5 tc  halls  (b)  . 
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This  confirms  the  possibility  of  the  approximation  of  this  process  by 
the  superposition  of  damped  sinusoids. 


After  are  obtained  all  parameters  of  the  notations  of  the 
analyzed  jerk/impulses,  kpre  constructed  the  dependences  of  initial 
amplitudes  A ^ and  of  the  coefficients  a on  period,  during  th«  study 
of  which  all  the  analyzed  jer k/impulses  were  divided  into  two 
differing  from  each  other  cf  group.  In  the  first  group  predominating 
in  amplitudes  A ^ are  the  periods  from  0.19  tc  C. 20-0. 29  s.,  then 
fellows  sharp  decrease  on  0.28-0.39  s.,  and  after  0.39-0.40  s.  again 
is  observed  lift  (Fig.  60). 


Attenuation  factors  in  perdoy  group  are  also  different  for 
different  harmonics  in  just  one  process.  The  greatest  attenuation 
factors  possess  the  harmonics  of  periods  0.19-0.25  s. 
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Fig.  63.  Spectra  of  the  analyzed  notations  as  a whole  for  II  qrcup  of 
jet  k/i  it  pu  lses . 
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In  the  examination  of  the  correspond inq  spectra  (Fig.  61)  it  is 
evident  that  all  the  predominant  harmonics  from  which  in  essence  are 
store/added  up  the  analyzed  processes,  lie/rest  in  the  range  of 
periods  0.16-0.70  s.,  which  will  agree  well  with  D.  N.  Rust anov ich ' s 
results  (Medvedev,  Bustancvich,  1967). 


n 


In  the  second  group  (Figs.  62,  63)  in  essence  predominate  in  the 
initial  amplitudes  the  harmcnics  of  periods  C. 40-0. 70  s.  True,  of 
some  jerk/impulses  they  are  sufficiently  powerful  and  harmonic  in 
interval  0.20-0.25  s.,  whereupon  follows  sharp  decrease  and  then  lift. 


Attenuation  factors  also  differ  for  different  harmonics.  the 
maximum  values  a are  observed  for  periods  0.20-C.25  s.  and  0.40-0.60 
s.  Apparently,  the  division  of  the  obtained  spectra  into  two  groups 
is  explained  by  the  difference  at  the  depths  of  the  origin/hearths  of 
teebkov.  But  to  demonstrate  this  it  was  not  impossible,  since  almost 
for  all  jerk/impulses,  select  for  an  analysis,  a depth  were  rot 
determined.  These  jer  k/ i ir  pu lses  occurred  in  essence  into  mash  - June 
1966,  when  still  not  is  byqcne  organized  composite  observation.  Could 
net  be  prekerreliro vat'  for  the  obtained  dependerce  of  amplitudes  and 
attenuation  factors  on  period  and  with  the  energy,  emitted  from 
or i ci n/hear th. 

several  earthquakes  from  the  parameters  they  approached  neither  f 
cl  nor  2-o1  groups:  in  the  amplitudes  cf  the  predominant,  harmonics  of 

their  rotations  of  the  sharply  pronounced  difference,  it  is  not 
observed.  Therefore  these  weakest  zemlstrya se n i ya  are  isolated  into 
separate/individual  - e-s  group  (Table  13).  In  Fig.  61  and  63  are 
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Fayes  118-119.  Table  13. 
Tashkent  earthquake. 
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Calculated  parameters  of  the  aftershocks  of 


(1) 

i (j.)  ! 

(fy  UcpMoA  (C««.) 

Aara 

Itiace  • 1 

1 ; 

i 

j 0.15—0.20  , 0,20-0.28 

1 1 

0,48—0,32 

| 0,32  —0.40  j 0,40-0.50 

0,50-0/0 

0,00-0,70  j 0.70-0.8O  1 O.fiO-J.JO 

1 1 

(V ) 1 rpyima 
(i)  AMlUHTyAbl  1^] 


15. V 1966  r. 

9.V  1906  r. 

9. V 1906  r. 
22.  V 1 ' *66  r. 
20.1V  1%6  r. 


(.V— .S')  7,6 

11,00 

1,90.  3.40 

3,25 

1,20 

1 

(£-110  7,0 

8,80 

5,25 

1.50 

5,30 

3,00 

| (J V-S)  8,5 

9,60 

5,50 

4,20 

6,30 

8,80;  7,30 

0.00 

8.70 

(£-117)  3.5 

5,20 

3.70,  4.20 

5,80,  2.00 

2,30 

3,00 

(M-S)  7,5 

14.00 

2,00 

3.20 

3.60 

i.V-.V)  7,0 

3 , 50 

1,60,  0.50 

0,30 

0,15 

0,70 

(,V-.V)  7,5 

67,! JO 

0.40 

0,30 

0,70 

0,80 

(£-111)  7,5 

14,60 
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7,20 

4,00 

4,20 
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15. V I960  r. 

(N—S)  7,6 
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0.070 

0,095 

0,205 

0,150 

(£-!f)7,6 

0.440 

0,100 

0,035 

0,270 

0,300 

9.V  1966  r. 

(,V—  .S')  8,5. 

0,6(6 

0.275 

0,145 

0,200 

0,210,  0,330 

0.2)5 

0 , 455 

(£—«•)  3.5 
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0,225.  0,220 

O.liiO;  0,010 

0,0-10 

* 

0,225 

9.V  I960  r. 

(.V-.V)  7.5 

1,1.15 

0. 130 

0,255 

0,290 

22. V 1900  r 

(IV— S)  7.11 

0.350 

0, 1 3» »;  0.100 

0,115 

0.2(H) 

0,095 

22.  IV  1900  r. 

(N-S)  7,5 
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0,020 
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0,160 

(£-110  7,5 
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r. 
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1,20 

3,20  1 

0,95  1 
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H 1 

v.0(>  1 

2, 10 
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1 35 
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j 

3.90  : 

.-.VII  I960 

<■. 

(£ 

- if) 

\0  1 

2,ou 
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iG.V 
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r. 

(A 
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4.40 
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1 

9,20 

1 

1 

3.60 

1 

2o.1V 

1966 

r. 

<v 
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4.30 

4,35 
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0,8(| 

I 

c 

-in 
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1 .50 
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- in 

7,o 

1,55 

1 
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r. 

(V 

-M 

7.3 

(t,  190 
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U.  J 35 

0.o3o 

o,u.o 

25 . V 
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r. 

(£- 

-in 

*,0 

0,215 
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0.  UK).  0. 115 

O.210 

, ...  . 

<N 

-A) 

> . <» 

0,2  r. 

0,070,  0, 0*. K 

0.230 

O i '.HI 

0,235 

7 V 

1<»66 

r. 

(/; 

-in 

7.0 

0, 125 

o',  1 15.  II.IKK 

0,015.  0.05< 
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0,120 

0,015 
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16.  V 

l‘K>6 

I'HO 

r. 

r. 

(£ 

-if) 

-if) 

8,0 

7.0 
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1 0,200.  0,07< 
i <)  <tr.<l 

1 0,215 

0.3OO 

0,470 
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1966 

r. 

(.V 

-.V) 

7,0 

I o! 140 

0.1^ 

0,160.  0.180 
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-If) 

7.0 

1 0.045 

0,1-30 
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1966 

r. 

(£ 

— U) 

7,0 
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1,20;  2,60 
0,70 
0, 100 
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13. V 1960  r. 

7. V 106.0  r. 
20, V|  i960  r. 
12.  V 1906  r. 


13. V 1900  r.  | 

7.V  1900  r. 

20. VI  1900  r. 

12.  V 1900  r. 


(N-S)  6,3 

0,70 

0,40 

1 

| 

(£— If)  0,3 
(N—S)  7.0 

0,50 

0,30 

1,40 

0,20 

0.75 

0,50  I 

1,10 

1,20  | 

{N—S)  7,0 

0,65 

0,70 

0,70 

0,40;  1,20  i 

1,10 

(N-S)  6,0 

1 ,40 

0.50 

0,35  1 

1 
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(tf-S)  6,3 
(£-«')  6,3 
(N-S)  7,0 
(N-S)  7,0 
{N—S)  6,0 


0,205 

0,045 
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0,170 

0,075 

0,015 

0,020 
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0,020 

0,0M) 

0.040 

0,030 


0,120 

0.100 

0,015;  0,270 
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Key:  (1).  Date.  (2).  Class.  (3).  Period  (s.).  (4).  group.  (5).  Amplitudes 

(6).  Attenuation  factors. 
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Fcutiec  serves  duration  the  analyzed  cut  as  a whole.  Curing  the 

comparison  cf  these  spectra  with  the  graph/d  iagrams  of  the  dependences 
of  the  initial  amplitudes  and  attenuaticn  factors  on  period  (see  Fiqs. 
60  and  62)  it  is  evident  that  the  maximums  cf  spectral  densities  in 
the  spectra  and  the  maximum  initial  amplitudes  cr  the  appropriate 
curve/graphs  for  one  and  the  same  a notation  fall  on  the  different 
intervals  of  periods.  Sc,  the  maximum  spectral  densities  f cr  /-ol 
even  2-cl  groups  of  jer k/i m pu lses  lie/rest  at  interval  0.2-0. 45  s.  and 
can  fall  cn  periods  O.iO-O.35  s.,  hut  the  maximun  initial  amplitudes 
fcr  y-ol  of  group  are  located  in  neighborhood  0.2  s.,  i.e.,  are  moved 
tc  the  side  of  more  high  frequencies,  and  fcr  2-cl  groups  the  maximums 
cf  amplitudes  lie/rest  at  interval  C.4-C.6  s.  This  noncoincidence  of 
the  maximum  initial  amplitudes  and  maximum  spectral  densities  in  just 
cne  analyzed  process  is  connected  with  a difference  in  the  attenuation 
factors  for  separate/individual  harmonics. 

In  variations  in  the  attenuaticn  factors  fcr  different  periods  in 

« * 

the  oscillating  process  in  question  ate  net  esta tl ished/ins ta lied  the 
regularity,  similar  found  in  changes  in  the  initial  amplitudes.  But 
for  all  three  groups  the  harmonics,  which  lie  at  interval  0.2-0. 4 s., 
as  a rule,  possess  very  lew  attenuation  factors  in  comparison  with 
ethers.  Therefore  for  the  analyzed  cuts  of  a cc npa rat i vel y large 
duration  (i.e.  the  cuts  in  which  a quantity  cf  the  periods  in  question 
sufficiently  greatly)  the  weight  of  these  harmonics  in  the  spectrum 
will  he  greater  than  the  harmonics,  which  possess  considerable 
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attenuation  factors  despite  the  fact  that  the  initial  amplitudes  of 
the  latter  can  be  considerably  tore  thar  the  initial  amplitudes  of 
harmonics  with  lew  attenuation  factors. 

Restoration/reduct icn  cf  the  initial  notation.  Earlier  it  is 
bygone  noted  that  the  analysis  was  carried  cut.  for  the  process  cf  the 
growing  oscillations,  i.e.,  from  the  "tail"  cf  earthquake.  This  is 
caused  by  the  fact  that  very  frequent  during  powerful  motions  on 
rotations  as  a result  of  large  displacement  to  measure  amplitudes  into 
body  waves  it  turns  out  to  be  impossible.  Eut  if  we  analyze 
oscillating  process  as  growing,  the  lost  information  it  is  possible  to 
restore/reduce  and  to  obtair  the  initial  amplitudes  and  attenuation 
factors  for  entire  analyzed  cut  cf  notation,  beginning  with  the 
ter que/moment  of  the  arrival  cf  body  waves.  This  possibly  in  such  a 
case,  when  we  consider  that  the  attenuation  factors  for 
separate/individual  harmonics  in  the  investigated  notation  remain 
constants  into  the  prcdlzheriye  cf  entire  oscillating  process, 
whereupon  process  must  be  examined  separately  fer  the  longitudinal  and 
transverse  waves. 

For  an  example  let  us  examine  the  current  spectrum  of  the 
nctaticn  of  shch-scale-numter  ger k/impulse  (see  Fig.  59).  On  cut  by 
duration  0.3  s.  from  the  tcrque/mcment  cf  arrival  S remove/take  of 
displacement  could  net,.  Value  r the  duration  cf  entire  analyzed  cut 
was  undertaken  in  this  case  equal  tc  10.42  s.,  i.e.,  analysis  it  beaan 
at  a distance  10.42  s.  from  the  tcrque/mcment  cf  arrival  S,  the 
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last/latter  particular  moment  of  the  current  spectrum  of  this  cu^  was 
found  for  t = 10,  12  s.  The  initial  amplitudes  and  attenuation 
factors  (see  Table  13,  group  II),  obtained  fcr  the  approximating 
functions  of  this  notaticn,  are  related  tc  the  tcrgue/momen t of  the 
arrival  of  wave  S.  Is  undertaken  the  attempt  tc  restore/reduce  the 
lest  information  and  to  find  the  parameters  cf  the  approximating 
functicns  by  the  method  described  above  for  all  *- "-sea le- n umbe r and 
many  s bch- • -scale- numbe r jer k/i m pulses,  recorded  CSS  "Tashkent"  by  the 
instruments  of  SVK  and  SGK  [CPK~  Kirnos  Horizontal  Seismoqra  ph  1.  Cn 
the  notations  by  these  instruments  cf  • -"-scale- number  aftershocks, 
turned  cut  to  be  impossible  to  measure  amplitudes  in  the  group  cf 
waves  S on  cut  by  duration  in  several  seconds,  beginning  with  the 
ter  cue/ no  ire  nt  cf  their  arrival. 


Fage  121. 

The  same  it  is  possible  tc  say  and  about  shch-scale-number,  shch-'- 
scale-number  jerk/impulses,  only  in  this  case  time  during  which  is 
lest  the  information,  it  is  equal  tc  1-2  s. 


1 

* 
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To  QSS  "Tashkent"  simultaneously  was  conducted  the  recording  by 
the  instruments  of  S1R-II.  The  netatiers  cf  pewerful  motions  by  these 
instruments  are  full-valued  picture.  Rut  by  the  procedure  presented 
tbey  thus  far  not  c hasraba t y val is* , since  as  a result  of  a small 
scanning  speed  during  their  frequency  resperse  aralysis  could  arise 
distortions  in  the  spectra.  Therefore  the  seismegrams  of  SflF-II  are 


! 


drawn  for  a comparison  with  the  calculated  displacement  with 
scale-rumber  aftershocks,  whereupon  the  recorded  on  them  displacement 
were  considered  "real". 


To  restore/reduce  the  lest  information  and  to  find  the  parameters 
of  the  approximating  functions  for  notations  6-  and  "-sea le- number 
jer  k/i  ir  pu  lses  by  highly  sensitive  instruments  £GK  did  no * manage, 

prctably,  due  to  the  absence  of  the  basic  fractions  of  information 
(notations  for  these  jer  k/ i ir  pu  1 ses  were  net  processed  in  interval 

1C-12  s.  from  the  torgue/moment  of  arrival  S) ; the  calculated  maximum 
displacement  proved  to  be  at  best  3-4  times  less  than  "real".  For  the 
cattage  soups  of  shch-' -scale-number  jerk/inpulses  the  calculated 
maximum  displacement  were  obtained  by  these  commensurable  with  "real". 

The  comparison  of  the  calculated  maximum  displacement  with  real 
was  carried  out  as  follows. 

1.  Were  undertaken  the  notations  cn  which  are  distinctly  visible 
all  the  displacement,  beginning  with  the  t c r que/ momen t of  arrival  S. 
The  current  spectrum  of  these  notations  was  obtained  without  the 
analysis  of  certain  part  near  arrivals.  Then  the  calculated  on  the 
basis  of  the  obtained  parameters  maximun  displacement  for  that  part  of 

ft 

the  notation  which  was  net  undertaken  into  consideration  during 
analysis,  were  compared  with  notation  itself. 

( ‘ 

2.  For  those  notations  in  which  it  cannot  be  zatsifrovat' 
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completely  shape  of  the  curve  in  the  region  of  arrivals  S,  but  the 
maximum  displacement  on  ary  section  are  still  visible,  from  the 
calculated  parameters  of  the  approximating  functions,  was  synthesized 
entire  oscillating  process,  ard  then  were  compared  the  values  of  the 
displacement  of  synthesized  and  real  nctaticrs  with  one  and  the  same 
distances  from  the  t crque/mcmen t of  arrival  S;  were  compared  these 
sections  where  on  real  notations  displacement  were  visible 
sufficiently  distinctly.  during  a goed  agreement  cf  displacement  cn 
these  sections  it  is  possible  to  consider  that  the  synthesized 
notation  must  correspond  to  real  displacement  also  into  the  region  of 
the  very  arrivals  of  grout  S. 

On  the  notations  of  many  iterative  impulses,  as  has  already  been 
communicated,  it  is  observed  both  in  the  first  arrival  of  wave  P and 
irtc  the  first  arrival  S the  sharp  single  displacement  of  the  pulse 
character  whose  duration  is  equal  to  the  visible  half-period.  Value 
cf  this  displacement  to  1-1.5  orders  higher  thar  all  subsequent 
displacement-  Since  registraniya  it  was  conducted  in  epicentral  zone, 
this  moment um/impulse/pu lse , possibly,  was  connected  with  the  effect 
cf  the  or igin/hearth  itself.  At  frequency  response  analysis  the  value 
of  this  mcmentum/impulse/pulse  does  not  play  the  large  role  in  the 
formation  of  curved  spectral  density.  Therefore  the  being  obtained 
values  of  the  initial  amplitudes  cf  the  approximating  functions  do  not 
consider  its  value,  but  their  value  somewhat  they  are  overstated  as 
compared  with  the  values  of  these  amplitudes,  which  tales  are 
ettained,  if  this  mcmentum/impulse/pulse  was  absent  from  oscillating 
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p rocess . 

I s conducted  the  comparison  of  parameters  cf  two  horizontal 
c he  m pr  isi  ng  : N-S  and  K — W cn  10  jer k/ i m p u 1 se s (Table  11).  This 

comparison  did  not  reveal/detect/expose  any  regularity  in  the  behavior 
cf  the  unknown  values  depending  on  the  directionality  of  displacement 
vec  tor . 

E age  122. 

Thus,  by  carrying  out  the  frequency  response  analysis  of  the 
notations  of  seismic  oscillations  with  the  assumption  of  the 
possibility  of  approximation  by  their  standard  functions  of  the  form 
cf  the  sum  cf  damped  sinusoids  (45)  or  cf  the  sun  of  functions  to 
Eerlage  (4b),  it  is  possible  under  specific  conditions  to  find  the 

parameters  of  these  functions.  Sintetichesi ye  the  seismograms, 
calculated  by  formula  (45)  with  the  use  cf  the  obtained  values  cf 

initial  amplitudes  and  cf  attenuation  factors  , are 

sufficiently  well  agreed  with  the  observed  seismograms.  This 
procedure  in  the  versicr  cf  damped  sinusoids  is  applied  for  the 

$ * 

calculation  of  parameters  A ^ and  £•  the  stardard  components  of 
esc i 1 lati cn s in  the  epicentral  zone  of  the  iterative  impulses  of 

t 

Tashkert  earthquake. 

- with  the  aid  of  the  developed  procedure  for  parameter 

determination  of  the  approximating  standard  functions  it  is  possible 


I 
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tc  find  these  parameters  at  some  conditions  alsc  when  th»re  is  no  part 
of  the  notation  near  the  arrivals  of  the  analyzed  waves. 

End  section. 
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Pages  123-1M. 

Shaping  of  hypccentral  regicr  arc  seismic  n c ce/c  cndi  t ions  of  the 
pcVTcrrVKh  cl  je  r k/i  m pulse  s . 

Under  the  seismic  mcde/conditicns  cf  ary  recicn,  is  implied  the 

v* 

totality  cf  the  earthquakes  cf  this  region,  is c a 11  y exatni n e/cor. si de  Led 
in  the  five-dimensional  space  cf  coordinates  x,  y,  z,  time  and  seismic 
ereigy  (Fizr icnetko,  1956). 


Unlike  the  relatively  constant  duty  of  se y s moa kt iv noy  regicr,  the 
phenomenon  cf  aftershccks  is  the  process,  vhich  damps  in  time.  The 
reasen  fer  this  difference  lies  itself  first  of  all  in  different 
character  "{’over  supply"  cf  the  deformed  medium  hy  the  elastic 
strains.  If  the  seismicity  cf  ere  territory  cr  the  ether  is  caused  hy 
the  relatively  roonotcnic  (secular)  strair  cf  the  considerable  section 
cf  the  earth’s  dust,  then  the  phenomenon  ct  peterryxh  -jer  k / i ir  p u 1 ses , 
as  a rule,  hy  the  single  defcriraticr  cf  the  local  volume  of  the  focus 
region  cf  powerful  earthquake. 
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Therefore  research  cn  the  seismic  a cde/con d it  ions  of  aftershocks, 
cr  cne  hand,  thus  far  it  dees  not  make  it  possible  to  judge  long-term 
forecasting  powerful  zemletryassriy  ir  the  plan /layout  for  the 
com  mcn/gene  t a 1/t.  ota  1 seismicity  of  the  territory,  hut  on  the  other 

hand,  tecause  or  the  brevity  of  process,  makes  it  possible  tc  be 
abstracted  from  ether  extraneous  factors  ct  the  deforming  effect  on 
the  investigated  volume  terrestrial  krey.  The  latter,  in  turn,  offers 
the  possibility  of  tne  representation  of  the  fccts  region  of 
afterstocks  in  tne  form  cf  the  natural  aralcc  cf  laboratory  tests  cn 
deformation  and  failure  cf  the  spec  i me  n/  sa  n p le  s cf  rocks.  To  physics 
cf  earthquakes,  research  or.  aftershocks  has  the  nest  direct  relation. 

It  thinks  that,  and  during  invest  igatiens  in  seismic  division  irtc 
districts  and  city  planning  cf  ere  territcrj  ci  the  other  the 
exaninaticn  (but  not  deletion  as  this  is  maae)  cf  iterative  impulses 
it  can  play  positive*  role.  This  is  cenfitned  powerful  repeated  push 
Tashkent  earthquake,  that  contributed  tc  the  accumulation  of  residual 
strains  in  buildings  and  cc r s tr uct ic ns  and  caused  the  sizable  damage 
t c city. 

Curve/graph  of  Cen'cffa.  Een'cff  (1951,  1552)  it  developed 
thecry  of  the  emergence  cf  aftershocks,  based  cr  the  concept  about  the 
irelastic  properties  of  the  earth's  crust,  ard  it  proposed  graphing  ct 
the  v y khvebez hdeniya  of  strains  in  time.  He  assumes  that  a change  in 
the  strain  with  iterative  impulses  is  prcpcrticral  to  square  rcct  cf 
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the  seismic  energy  of  each  aftershock.  S uir  it  ar  i z ing  the  indicated 
values  for  an  entire  series  cf  aftershocks,  it  cfctains: 

where  V s/  is  the  total  compressive  strain  ard  shift/sheat  ct  rocks; 

£,  - the  energy  or  the  se ismic  waves  cf  each  aftershock;  c is  a 


proportionality  factor,  equal  to 


Here  p is  part  cf  the  potential  energy,  spert  for  the 
f cr maticn/education  cf  seisiric  waves,  p is  shear  modulus  of  shear,  V 
is  a volume  of  the  deformed  r cck/species . Een'cff  set/assumes  all 
these  constant  values  and  net  being  charged  in  the  course  of 
aftershocks,  which  correctly  is  questioned  with  ether  researchers, 
ircludirg  by  us. 


The  curve/graph  of  Een'cfta,  constructed  fer  the  series  cf  the 
aftersheexs  cf  Tashkent  earthquake  (Fig.  6<J)  , virtually  in  no  way 
differs  freir  the  analogous  dependences,  constructed  for  the  iterative 
impulses  cf  many  other  powerful  earthquakes.  The  periods  of  the 
relative  calm  during  which  occurs  the  accumulation  (cr  r ed i st r i h ut i cn) 
cf  elastic  strains,  they  ate  alternated  with  the  terque/mom en ts  of 
seysmichesoy  making  more  active.  Dotted  curve  seemingly  restricted 
the  maximum  vilichinu  of  iterative  impulses  and  tc  a certain  decree 
can  be  used  fer  the  f c recas t/ p r ed ic t icn  cf  the  value  of  the  next 
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aftershock,  cr  the  series  cf  jer k/in pulses. 


In  the  process  of  aftershocks,  alone  with  ether  calculations  and 
the  ccnst  ruct  iens  is  constructed  the  cutve/graph  cf  the  "accu  mu  la  t i cr. 
cf  jolts"  (Fig.  65).  Unlike  the  curve/craph  cf  len'offa  along  the 


axis  cf  ordinates,  was  p let/ depcs  ited  net  value 


zKi,'/*.  but  the 


fetee  cl  jolt  in  balls.  hhile  completely  fcimal,  this  curve/graph 
differs  in  terms  of  the  visible  periodicity,  i.e.,  in  it  "steps"  are 
almost  identical.  This  is  connected  with  the  fact  that,  although  with 
an  increase  in  the  time  seismic  energy  E,  aftershocks  noticeably 
descended,  the  approach/apprcximaticn  cf  their  cricin/hea rths  tc  the 
earth's  surface  did  not  decrease  the  value  cf  seismic  effect  in 
epicenter. 


Eecause  of  the  discovered  by  us  regularities 
(kvazipetiodichnost • , fersheki  etc.)  in  the  seismic  mode/co nd  it  ic ns  cf 
the  iterative  impulses  cf  Tashkert  earthquake  it  is  possible  to 
forecast  powerful  aftershocks.  So,  of  five  "-scale-number  iterative 
impulse  are  officially  predicted  three:  on  24  Pay,  on  5 July  1S66. 

Cn  the  eve  of  the  earthquake  or  24  Pay  according  tc  agreement  with 
government  by  us  on  television  bygone  in  careful  term  it  is  led  tc  the 
information  of  the  population  cf  city  about  danger.  On  remaining 
powerful  aftershocks  it  was  communicated  the  government  board  which  in 
turn,  took  measures  cf  precauticr. 


Ir  the  opinion  of  many  specialists,  the  curve/graphs  of  Een'cffa 
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dc  net  give  the  Quantitative  values  of  any  teal  strains  and  ate  only 
the  illustration  ot  the  cc  b it  cr,/  ge  ne  ra  1/ 1 c ta  1 cerise  of  the 
vysc vebezhdeniya  ot  seismic  energy  in  time.  This  observation  is 
correct,  it  it  proceeds  from  the  examination  of  the  model  of 
earthquake  and  mathematical  lin ing/ca leu  1 a t i ens  , proposed  by 
Een  *cf  f cm. 


We  warn  ourselves  tc  categorically  adhere  tc  this  opinion  fer  the 
following  reasons. 

Cur  reasonings,  analogous  to  Yu.  V.  F iz ric hen kc • s 
representations,  made  it  possible  tc  obtain  the  dependence: 

A V,  =:c£?*, 


where  AV t - the  so-called  "transferred  volume",  symbolizing  strain. 

Een'cff  proceeds  from  the  assumption  that 
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As  is  evident.  Loth  expressions  in  practice  dc  not  difter  frcm 
each  other,  c and  c,  - in  hcth  cases  ccrstart  values. 

It  one  of  the  de £ ic ie rc y/lac ks  in  the  dependence  of  Een'otfa  is 
c is ieg a r d/neg lec t of  the  difference  in  the  vclunes  cf  the  fccus 
regions  of  the  earthquakes  cf  different  enercy  classes,  then  our 
formula  this  def icie rcy/ lack  is  deprived.  Therefore  the  resemblance 
cf  the  giver  expressions  forces  to  he  plannee,  it  will  be  worth 
depriving  of  the  physical  sense  the  constructions,  proposed  by 
Een'cffcm. 

Cr.  curve/graph  (Pig.  64)  the  addition  cf  value  r-e  is  conducted 
cn  days.  The  most  powerful  aftershocks,  which  caused  jolts  in 
epicentral  region  by  force  6-7  and  7 halls,  cn  curve/graph  are  narked 
ty  dates.  If  we  do  not  accept  into  cons ide r at ic r seismic  tesporsc  tc 
the  surface  of  the  Earth,  tut  tc  tear  ir  nird  only  the  energy 
characteristics  cf  origin/ hearths  (to  what,  strictly  corres  pends  the 
curve/graph  of  Ben'offa),  it  is  possible  tc  re  veal/detect  regularities 
in  a change  in  the  seysmichescy  activity.  Ec,  the  making  mote  active 
cf  focus  region  occurred  through  logarithmic  equal  time  intervals 
(reman  numeral  in  Pig.  64).  True,  separate/individual  sufficiently 
powerful  aftershocks  were  noted  within  these  interval,  for  example,  cn 
24  nay  and  cn  5 June.  Ir  the  sequence  cf  aftershocks,  the  periods  cf 
making  mete  active  were  measured,  approximately,  frem  2 days  in  the 
beginning  of  process  tc  300  days  to  its  end. 


■ \ 
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As  a rule,  iterative  impulses  with  K ^ 9 were  anticipated  hy 
fccrshckcmi  and  caused  the  damping  series  of  the  secondary  aftershocks, 
fcrshckani  preceded  the  relative  call  for  seismic  activity  by  duration 
frcn  24  ins  in  period  intense,  approximately,  the  e-mes4cinc1  activity 
cf  oricin/heurth  to  15-20  days  during  the  first  year  after  the  tasic 
z le  letr  yasei  i ya. 

During  two  following  summers  the  intervals  ct  calm  varied 
approximately  from  20  tc  6C  days.  The  nest  prclcnged  calm  is 
characteristic  for  winter  months,  and  the  maximun  making  more  active 
falls  cn  spring. 

As  a result  of  the  analysis  of  seisnic  effect, 
established/installed  that  during  a decrease  in  the  depth  of  the 
occurrence  cf  the  origin/hearths  of  aftershocks  a f prexima te 1 y by  2 km, 
and  seismic  energies  - almost  by  an  order,  jelts  in  pleystoseystevey 
region  virtually  retain  their  intensity.  In  ether  words,  due  tc  the 
snail  depth  of  the  occurrence  cf  the  c r i g i n/ hea r ths  of  the  iterative 
inpulses  even  of  average/mean  energy  classes  (K  = 10-11)  jolt  in 
epicenter  turned  out  to  he  considerable.  Cn  the  cutve/graphs  of  the 
accumulation  of  conditional  strains,  these  aftershocks  concealed 
thenselves  (compare,  for  example,  24.  V and  5.  VI  in  Fig.  65  and  67. 

Migration  of  iterative  impulses.  Figure  66  shows  the  step  hy 
step  map/charts  of  the  epicenters  cf  the  aftershocks  Tashkent 
ze n le 1 1 yaseri ya.  np  Pages  126-128. 
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Stages  cover,  in  essence,  tine  intervals  between  mcst  powerful  push  (K 
- 10-11),  beginning  with  p r eced i r g/ p re v ic us  and  eliminating  that  which 
tcllcvu  (figure  shows  by  dotted  line).  Seme  stages  are  isolated 
ccndit icna lly  (K  = 9)  in  ctder  somewhat  tc  diess  up  figure.  Within 
each  stage  the  epicenters  are  energetically  classified  ana  numbered  in 
sequence  frero  No  1 tc  the  tire  lumber  wtich  corresponds  to  the  "being 
desiyr/pre jected"  earthquake,  i.e..  No  1 tcllowirg  stage.  Ey 
continuous  numbering  did  net  underge  only  the  first  stage  where  a 
large  cuartity  of  epicenters  cf  weak  (K  ^ 9)  aftershocks  is  determined 
inaccurately  due  to  the  insutficient  numter  cf  urhan  seismic  statiens. 
here  were  labeled  the  only  these  aftcrshccks  whese  epicenters  clearly 
jumped  aside  from  the  zone  cf  their  maximum  density. 

We  examine  each  stace  individually. 

1.  Ftcm  2fe.  IV  cn  24.  Kay  1S66,  right  after  the  basic  earthquake 
the  nuite'tcus,  noticeably  damping  cn  tcrce  aftershocks  are  concentrated 
p rede m i na nt  1 y cn  the  northwestern  outskirts  cf  p leystoseystevey  zene, 
i.e.,  where  the  beginning  is  the  vs  pa  r y va  r:  i ye  cf  seismic  joint.  Here 
occurred  the  mcst  powerful  iterative  impulses  cr  8 Kay  into  0J  heurs 
1C  min.  (K  = 11)  and  twe  cf  following  after  each  ether  aftershock  cr. 

1C  May  CO  hours  45  min.  (K  = 12)  and  cn  10  Kay  CC  heurs  50  min.  (K  = 
11)  (time  Tashkent).  The  predominant  quantity  cf  weaker  aftershocks 
is  observed  in  the  epicentral  zere  cf  these  earthquakes  and  their  orly 
i rsign if ica nt  number  appears  in  the  southeasterly  part  of  the 
pleysteseystovey  region  cf  the  basic  earthguake,  along  another  side  of 
C5S  "Tashkent".  It  is  possible  that  part  cf  then  is  the  forshekani  cf 
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the  following  jerk/impulse . 

2.  Fowertul  iterative  impulse  ( k = 1C—  11)  it  occurred  cn  24  ray 
13  hours  5C  min.  in  the  center  section  cf  the  f 1 ey  st  cseysto  voy  reaicn. 
The  series  ot  weax  aftershocks  is  atrance/lcca  ted,  in  essence,  to 
northwest  freer  it.  Here  is  des  igr/  fre  j e c t e c the  next  powerful 

after shccK. 

3.  Iterative  impulse  is  nctea  cn  5 Jure  intc  03  hours  11  min. 

Cn  force  it  is  analogous  preceding/previcus  (K  - 1 C— 11).  The  caused 
ty  it  aftershccKS  to  tne  first  torq  ue/mcment  appear  to  northwest  freir 
its  epicenter,  then  sharply  they  are  moved  tc  southeast,  and 
subsequently  predominant! y is  filled  rortheasterr  section.  Here 
occurs  the  jerk/impulse  cf  the  energy  class  K = S. 

4.  The  epicenter  ct  the  iterative  impulse  cn  29  June  15  hours  00 
min.  (h  = 10-11)  is  arranged  several  tc  the  south  all 

p r eced ing/pre vious,  in  the  center  section  cf  the  pleystosey stevey 
region  cf  the  basic  earthquake  (in  the  tegicr  cf  the  garden  of 
revolution).  The  secondary  aftershocks  proceed  tc  north  from  it. 

Here  is  planned  the  epicenter  ct  the  rext  powerful  underground 
perk/inpu lse. 

5.  Epicenter  of  one  cf  the  strongest  iterative  impulses  (K  = 11) 
cn  4 July  20  hours  22  min.  is  arranged  ir  immediate  proximity  of  the 
eficenters  cf  the  first  three  powerful  afters  hecks.  This  urdergreurd 
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~e  r k/  i n p u lse,  apparently,  is  byycne  by  the  beginning  of  the  new  cycle 
cf  the  migration  or  the  epicenters  ct  aftershocks  in  southeasterly 
direction.  The  secondary  aitershocks,  as  ir  the  confirmation  of  the 
location  of  the  doubtful  epicenters  c£  1 stage,  had  extracted  to 
southeast  frcn  the  epicenter  cf  the  basic  aftershock.  Most  pcwertul 
cf  tneir  with  K = 9. 

6-7.  These  stages  are  isolated  conditionally  for  the  discharge 
ct  the  nap/chart  of  epicenters.  Apparently,  a large  guantity  cf 
aftershocks,  wnich  occurred  during  this  period  (--7  stages) , to  a 
considerable  degree  it  is  caused  by  two  by  last/latter  powerful 
repeated  push  (29.  VI  and  4 VII). 


Page  129. 

however,  even,  here  are  noted  seme  special  teat ur e/peculia r i t i es . in 
this  tirre  interval,  occurs  the  half  cf  all  *e  r k/ i m p ulse  s with  K = 9. 

Is  observed  the  oscillation  cf  epicenters  in  southeasterly  directicr 
(stage  6)  and  vice  versa  (stage  7).  6.  Cn  24  Parch  1967  13  hours  C4 

min.  is  observed  for  the  first  time  powerful  aftershock  (K  = 10-11) 
whose  epicenter  is  a r r a r ge/ 1 cca t ed  cn  the  left  wing  ct  discontinuity, 
less  deformed  at  the  torque/moment  cf  the  basic  earthquake.  The 
secondary  iterative  impulses  appear  first  here,  and  then  they  migrate 
fer  the  right  wing  of  the  main  discontinuity  where  occurs  the  next 
jerk/inpulse  with  K - 9.  Almost  all  or i c in/ h e a r t hs  of  aftershocks, 
arrange/located  during  left  wing,  have  a mec  ha  r i sir , different  fLcir. 
remaining  iterative  impulses,  and,  apparently,  are  caused  by  gradual 


retraction  into  the  motion  at  left  wir.g  in  connection  with  the  partial 


relaxation  of  the  stresses  in  the  right  wing  of  discontinuity. 


9.  This  last/latter  stage  is  also  c cr.d  i t ic  ra  1 , since  the  process 

ct  iterative  impulses  Tashkent  zmeletr yasen i ya  yet  completed.  Stage 

I 

tegins  trcm  the  next  jer  k/ i ir  p ul  se  (K  = 9),  which  occurred  15.  Way  1967 
during  the  left  wing  ot  discontinuity.  here  we  ctserve  the  repetition 
ct  the  picture  ol  the  migration  ot  aftershocks  trcn  lett  to  the  right 
wing  discontinuity.  As  in  the  [receding  case,  the  transition  of 
epicenters  trcm  one  wing  to  another  occurs  ret  gradually,  but 
abruptly.  The  center  section  of  the  p le ys tc se ys to voy  zone  in  the  form 
ct  the  narrow  band  ot  northwestern  str i ke/cc ur se  as  had  not 
participated  in  discrete/aigita 1 stress  relievirg  and  is  virtually 
deprived  cf  epicenters. 


Almost  all  epicenters  ct  weak  (K  ^ £)  attershccks  1968  are 
arranged  during  the  right  wing  ct  discontinuity  in  its  southeasterly 
ter  min  a ticn  and  coincide  with  the  section  cf  the  maximum  uplift/rise 

f * cf  the  surface  of  the  Earth,  re  veal/detect/e xpeseed  ty  geodetic 

E * 

net  hods. 

r t 

l s 

[ * 

Csciliaticn  of  the  cr igin/fceat tbs  cf  iterative  impulses.  We 
rcted  an  oscillatory  nature  cf  the  disp 1 ace ment/ movement  of  the 


epicenters  of  aftershocks,  i.e.,  their  migraticr  in  direct/stra  ight 
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The  oscillation  ot  epicenters  can  te  ctserved,  also,  with  the  aid 
cf  the  azimuth  setting  up  ci  ere  seismic  staticr  (Fig.  67).  Here 
alcrg  the  axis  ot  ordinates  into  toth,  sides  frem  the  axis  cf  ohstsi&s 
are  uepcsit/pcstponed  the  angles  hearth  hy  which  azimuth  setting  up 
"sees"  in  horizontal  plane  the  crigin/heart hs  ct  aftershocks.  The 
axis  of  attsiss  corresponds  tc  the  center  lire,  directed  into  the 
central  point  of  an  entire  epiccntral  zcr.e,  enc  simultaneously  it  is 
the  scale  of  countdown.  The  role  cf  azinuth.  setting  up  it  fulfilled 
the  assemlly  ct  sey smeme t r ic he scy  equipment  ton  mechanical  recording 
SF.fi,  arc  also  common  type  assemlly  synthetic  ruthers  with  the 
ciientation  of  the  axes  cf  hcrizcntal  pendulums  along  and  across  the 
center  line. 


In  plan/layout  the  axis  of  atscissas  ccincides  with  the  parallel 
cf  latitude,  passing  thrcuch  the  CSS  cf  "Tamker.t"  and  the  center  of 
epicentral  zene.  The  location  CSS  in  immediate  proximity  ot 
p le ystese ysto voy  region  and  corresponding  ciientation  of  equipment 
gave  possibility  to  almost  error-free  assort  epicenters  to  the  right 
cr  to  the  left  relative  tc  zero  line  and  sufficient  reliably  to 

calculate  the  aosolute  values  of  azimuths. 


The  pened  of  the  oscillation  ct  the  epicenters  of  aftershocks 
varied  approximately  from  1-3  merths  at  first  cf  pretsesssa  to  6-7 
menths  toward  the  end  of  the  first  year  after  the  main  jerk/impulse, 
fmerqence  during  March  cf  1967  cr ig i n/ he  a r t h s cf  iterative  impulses 
luting  the  left  wing  of  discontinuity  sharply  changed  the  mcnctcricity 
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cf  an  increase  in  the  cycle  of  oscillation.  The  period  of  the 
displacement/iroveinent  of  epicenters  was  shortened  to  2-3  months 
ther  very  considerably  it  increased. 
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The  phenomenon  of  the  oscillation  cf  epicenters  one  can  see  well 
cn  the  space-time  curve/graph  ct  the  seismic  mcde/ccnditions  of 
aftershocks  (Fig.  68).  All  most  precise  epicenters  of  iterative 
impulses  are  designed  on  the  longitudinal  (a)  profile  of  southeasterly 
s tr i ke/ccur se  AD  and  orthogonal  (t)  ncrtheasterr  st r i ke/cou r se  SD  [ 

- sun  sensor  and  are  simultaneously  developed  with  time  (axis  of 
ordinates).  The  extent  cf  the  longitudinal  section  cf  AV-7  the  km, 
transverse  SD-6  km  (see  Fig.  38).  Post  clearly  the 
displacement/movements  of  epicenters  are  ctservec  along  the  main 
discontinuity  and  across  it. 

The  oscillation  of  the  cri g in/hear t hs  cf  aftershocks  in  depth  'it 
demonstrates  Fig.  69.  Ey  examining  both  figures  together,  it  is 
possible  to  reveal/detect/e xpcse  the  f u 1 1/tctal/complete  space-time 
picture  of  the  d is  place  me n t/mc vemen t cf  the  ct i c in/ hear t hs  cf 
iterative  impulses. 

At  the  torgue/mcment  cf  the  basic  jerk/impulse  cn  2b  April  1966 
initial  discontinuity  of  rcck/species  will  arise  at  depth  8 kn  and  it 
was  extended  to  the  side  cf  tcpcgtaphic  surface  to  depth  2-3  km. 
Immediately  after  earthquake  almcst  entire  this  interval  of  depths 
begins  to  be  filled  with  gipctsentrami  very  weak,  hardly  the 
perceptible  aftershocks. 

The  disp  laceme  nt./movement  cf  the  origin/hearths  cf  powerful 
aftershocks,  beginning  with  8.  Pay  1966  (K  - 1C-11),  within  a month, 
occurs  in  direction  to  southeast  and  upward  from  depth  h = 5-7  kn  cf 
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up  tc  h = 3-4  km  (aftershock  24.  May  1966  kith  (K  = 10-11).  Then  ter 
a while  continues  a decrease  in  the  depth  ct  the  occurrence  of 
ciicin/heartns  and  appears  the  tendency  cf  ncticr  in  opposite 
directicn  (attershoc*  5.  June  1966  with  K = 10-11  and  h = 3 ki).  In 
plan/layout  the-  dis p lace  me n t/ mo vement  occurs  curved  clockwise. 


Ihe  Gipctsentr  of  next  jerk/impulse  29.  June  1966  (K  = 10-11,  h = 9 
Kb)  somewhat.  will  be  sunk  ard  it  disrupts  tie  displacement,  axis  ct  the 
sequence  of  aftershocks.  Following,  acre  powerful  iterative  impulse 
4.  July  1966  ( K = 11,  h - 3 km)  seemingly  it  restored  the  previous 
displacement  axis  and  coapletes  cycle,  being  arrange/located  in 
plar/laycut  near  the  epicenters  cf  the  first  powerful  aftershocks. 
After  this  begins  gradual,  during  7-8  months,  the  sinking  of 
crigin/heartns  repeated  tolchkiv  to  6 ku.  Lurinc  3 months  is  retained 
the  displacement  axis  of  epicenters  clockwise,  ard  from  October  this 
same  year  up  to  until  March  1967  displacement/ac vement  ot  epicenters 
occurs  in  opposite  directicr. 

With  iterative  impulse  24.  Mar.  1 967  (K  = 1 C — 1 1 , h = 3-4  kn) 
seemingly  begun  new  almost  annual  cycle.  Eelative  to  the  sharply 
floated  gipctsentry  again  begin  gradually  to  be  sunk  to  6 km,  and 
during  February  - March  1966  their  depth  again  they  become  small, 
order  3-4  km.  After  the  appearance  of  or i g i r/ h c cr t hs  of  aftershocks 
during  the  left  wing  of  discontinuity  (24.  Mar.  1967)  in  plan/laycut 
no  longer  is  observed  the  curved  aisplacemert/ncveirent  of  the 

, epicenters  of  iterative  impulses.  From  this  pcirt  on,  occurred  as  if 

* 

j skirmish  cf  the  right  and  left  wings  cf  discontinuity. 

•>  Ccm  mun  icat  icn/connec  t ion  cf  seismic  response  to  surface  in  epicentral 

R 

region  with  the  glubiniy  cf  the  occurrence  cf  the  gipctsentrcv  cf 
aftershocks  is  well  visible  in  Fig.  69.  Almost  annual  occurence  of 

f cycles  is  observed  in  the  intensity  of  ;Jclts. 


Thus,  *he  relaxation  ct  the  elastic  strains  in  the 
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Faye  132. 


fig.  6C..  The  oscillaticr  ct  the  gipctsertrcv  cf  iterative  impulse 
and  seismic  response  to  the  surface  of  tie  Earth  (1  - the  balls  cf 
'erk/itrpulses,  n - the  depth  of  the  occurrence  cf  their 
c r i gin/hear ths , the  value  cf  small  circles  ate  conditionally 
proportional  to  the  energy  classes  E = 1 c E = 12, 


12  . . . ) . 
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Fig.  7C.  lime  distribution  cf  a guantity  oi  jer k/in pulses  in  the 

period  ct  the  powerful  (K  = 10-11)  aftershocks:  a)  iterative  impuls 

t ard  on  10  May  1966  with  the  small  irtcrealem  cf  the  time  between 

them  (1-2  days),  the  shch-hcur  sliding  additicr;  b)  the  iterative 

impulses  cri  24  May  and  on  5 June  1966,  the  diurral  sliding  additicr; 

c)  the  iterative  impulses  cn  29  June  and  on  4 July  196.,  the  diurnal 
sliding  addition. 

Key:  (1).  K = 12  and  K = 11.  (2)  t,  day. 
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The  st  ta  iy  h te  r.  iny  of  the  deformed  r cck/s  pec  i es  led  realized  not  in  the 
feci  ct  trarsldtion,  tut  as  if  way  cf  tie  p c iach  i va ni iz  of  side  to  the 
side,  with  the  consecutive  droppiny  of  elastic  strains  from  one  place 
tc  the  next,  including  in  depth- 
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Fctshoki,  the  secondary  attershocks  arc  the  cluster  of  iterative 
impulses.  To  Tashkent  earthquake  gust  as  ether  powerful  and  strongest 
earthquakes,  d iu  not  precede  any  noticeable  underground  jer k/ im p u 1 se s. 
At  the  same  time  even  with  insignificant  in  value  iterative  impulses 
(K  = 9)  were  observed  fersheki.  This  difference  can  be  explained  by 
the  different  nature  of  the  discontinuity  cf  the  continuity  cf  recks. 
In  the  case  of  large  earthquake,  the  discontinuity  can  have 
p last ic he ksi y a character,  i.e.,  appear  fcllcwirg  the  plastichesim 
current  of  rock  masses  in  the  region  cf  c ti  c in/ h.ea  r th  and  therefore 
net  be  anticipated  by  fershekami.  It  is  possible  that  a similar 
process  occurred  before  the  Tashkent  earthqueke  (Ulcmov,  '‘Savasnev, 
1961;  Ulomov,  1968) . 


Fctshoki  can  appear  in  the  case  cf  the  brittle  discontinuity 
which,  apparently,  occurs  with  iterative  impulses.  The  same  it-  is 
possible  to  say  and  about  the  clusters  cf  earthquakes. 

Research  on  the  phencmencn  ct  fershekev  as  forerunners  of 
pcwerfil  iterative  impulses  has  not  only  scientific,  but  also  great 
practical  value,  since  powerful  aftershocks  ere  capable  to  cause- 
damage,  sometimes  net  less  than  the  basic  earthquake. 

Figure  7C  depicts  the  curve/graphs  cf  the  distribution  cf  tne 
keliehesta  ct  jerk/impulses  per  unit  time  before  and  after  the  irest 
pewerful  aftershocks. 
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In  this  case,  aftershocks  themselves  art  net  summarized.  Addition 
ptccuced  on  shch-hour  intervals  fer  the  period  cf  the  increased 
activity  and  repetition  frequency  after  each  ether  cf  powerful 
aftershocks  (a),  also,  cr  diurnal  intervals  - ir  relatively  caluier 
period  (b,  c)  . Tne  leveling  cf  curve/gtaphs  is  realized  by  the 
sliding  calculation  with  the  respectively  2.5-hctr  and  semidiurnal 
overlap  of  the  indicated  intervals  alcnc  the  axis  cf  time. 


The  emergence  of  all  powerful  iterative  impulses  precedes  the 
crow/rising  series  of  fershekev,  which  appears  after  absolute  or 
relative  tc  pronounced  calm.  A quantity  of  the  secondary  aftershocks 
after  powerful  iterative  impulse  immediately  grew/rises.  The 
repetition  frequency  of  the  aftershocks  cf  the  second  order  decreases 
considerably  faster  than  c c m ir  c n/cene  ta  1/ 1 c t a 1 fadirg  an  entire  series 
cf  aftershocks. 


Alcng  with  the  grouping  ct  fershekev  arc  secondary  aftershocks 
atcut  powertul  iterative  impulses  the  Ta s h ke rt s k c r c cf  earthquake  are 
observed  the  rcobraznye  groups  ct  the  jerk/  i n pu  lses  cf  approximately 
identical  force  (see  Fig.  € S ) . Usually  these  are  jerk/impulses  with  K 
^ b.  The  most  characteristic  cluster  cf  aftershocks  is  noted  28-29 
February  1968,  when  during  one  day  it  occurred  6 jerk/impulses  at  K = 


A Foyeobraznoye  increase  in  the  frequency  cf  the  frequency  cf 
aftershocks  is  detected  in  the  period  cf  the  increased  seismic 
activity.  So,  in  the  interval/gap  between  powerful  aftershocks  e and 


^ 
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cn  10  Kay  (Fig.  70a)  between  two  hrief  decreases  in  the  activity, 
apparently,  cccuiced  the  cc ye c t ra znc ye  isclaticr  cf  eLastic  eneLgy. 

Irue,  here  can  occur  the  superposition  cf  the  secondary  aftershocks 
and  forshokov.  Is  mere  de icnst ra t i ve  the  r c yec t ra zna ya  group  of  the 
3 e r K / i n pulses,  which  ccctrred  25-27  June  1 9 6 € (tig.  70b). 

Research  on  the  characteristics  of  the  freguency  of  iterative 
impulses.  Let  us  examine  the  simplest  deperderce:  the  distribution 

cf  a quantity  of  je t k/i m pulses  with  K >,  5 in  tine  consecutively 
accctdinj  to  days  (Fig.  71).  During  the  first  ICO  days  (white  small 
circles).  In  the  latter  case  daily  tear  value  tell  cn  the  middle  of 
s tesut ccnnogo  time  interval. 
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As  can  be  seen  from  the  obtained  this  curve/graphs,  as  a whcle 
dependence  N = N (t)  is  alncst  rectilinear  cr  dial  logarithmic  scale 
(IgN,  Igt) . At  the  same  time  ccm par  at i ve 1 y clearly  are 
separate/lifcerated  three  approximately  logarithmic  equal  time 
irtervals,  for  which  the  approximation  cf  dependence  N = N (t)  can  te 
another. 


\ 


Immediately  after  the  tasic  earthquake  during  the  first  10  days 
is  observed  a monotonic  decrease  in  the  everyday  quantity  of  iterative 
impulses  according  to  the  law  N (t)  = 1d?t_,/2°. 


I 

Will  be  worth  fccusinc  atterticn  cr  twc  tcurced  downward  p-cints, 
which  correspond  to  calm  5 ard  on  6 May.  for  which  reasons  suddenly 
cid  change  the  clear  depencerce  cf  a cuantity  cf  jerk/impulses  one  and 
the  same  cf  value  (K  = 9-7)?  The  elastic  erercy  cf  focus  region 
seeirir.gly  ccncen  tea  ted  ir  order  rcilowirq  fershekami  to  cause  or  8 May 
the  first  of  the  most  powerful  aftershocks  (K  = 11).  Then  followed 
the  strongest  iterative  impulses  cr  1C  May  ( k = 12  and  11),  sharply 
increased  a quantity  cf  aftershocks  and  rcticeahly  changed  the  zacn  cf 
fading  . 


Up  to  earthquake  on  29  June  (K  = 1C-11)  arc  on  4 July  (K  = 11) 
fading  value  N (t)  it  occurs  considerably  farter  is  described  by  the 
equation: 

N (t)  =3300r,,M. 


the  iterative  impulses  cr. 


2d  May  and  cn 


e 


Jure  cf  the  energy  class 


1C-11  Lately  introduced  distortions  into  the  me  a e/ccndit ions  of 
fading.  Then  after  aftershock  on  2*5  June  (K  = 1C—  1 1 ) and  especially 
on  4 July  (h  = 11)  a daily  mean  quantity  of  ;er k/impu lses  again 


increases,  and  the  decrease  cf  value  N (t)  somewhat  decelerates, 
alt  tough  it  remains  mere  thar  in  the  first  irterval: 


N(t)  = 3700  r1'61. 

1 r:  spite  ct  these  and  ether  special  f e a t ur  e/pecu  liar  it  ies  cf 
seismic  mcde/ccudit ic ns , the  distrihuticr  cf  entire  quantity  cf 
jerk/im  yulses  according  to  energy  classes  well  it  fits  a straight  line 
cf  the  curve/graph  cf  frequency  with  angular  coefficient  y = 0.43 
(Fig.  72).  The  value  cf  coefficient  y ccircides  with  the  value  or  the 
analogous  quantity,  which  characterizes  seismicity. 
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Eritashkentskcgo  region,  and  differs  tc  the  side  of  smaller  values 
from  the  usual  y,  characteristic  for  a series  aftershocks  of  ether 
ear  t hg  rakes . 

ke  did  net  succeed  in  kith  an  accuracy  to^C.5  K relating  at 

least  cue  pevtcryy  jerk/impulse  tc  the  erergy  class  K = 10;  therefore 

we  introduced  cne  fractional  class  F = 1C. 5 |K  = 10-11).  In 
connection  with  this  phenomenon,  and  also  for  the  search  for  the  ways 
cf  forecasting  the  missirg  tefere  ncrnal  distrititicn  powerful 

aftershocks  ir  the  process  of  iterative  impulses  were  constructed  the 

step  fcy  step  curve/graphs  cf  freguercy.  ihe  duration  of  such  stages 
corresponded  Icgarrthmic  tc  different  tine  irtervals  (Fiq.  73),  and 
each  stage  it  included  entire  series  cf  ~e r k/i n p rises  from  the 
ter gue/moment  cf  the  basic  earthquake. 

In  this  case,  was  explained  the  follcwirg  special 
f eatur e/peculiar ity  in  the  relationship  cf  a quantity  of  je rk/i m pulses 
cf  different  energy  classes.  Cn  all  without  e xcept ion/e lim i rat ic n 
step  by  step  curve/graph s (Fig.  73)  the  jerk/inpulses,  which 
correspond  to  the  energy  classes  K = 6-S,  almost  ideally  they 
approximated  by  the  line  segment  with  the  constantly  being  changed 
angular  coefficient.  The  irtervals  cf  the  erergy  classes  K = 9-12  are 
approximated  by  cut  pyamey  nekol’ko  worse,  tut  are  net  placed  ir 
s tr a ig ht- li re  relationship  N = N (K  = 6-S). 
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Argular  coefficient  y the  second  cut  cf  the  curve/graphs  of  frequency 
also  is  changed  in  time.  With  each  stage  the  ar.cle  between  two 
approximating  cuts  increased,  the  broken  line  seemingly  straightens 
and  it  approaches  in  the  limit  ct  the  d i tec t/S t raight  common 
curve/gtaph  cf  frequency  (see  hig.  73). 

The  more  f u 11/tota 1/ccmple te  picture  cf  charye  in  time  frcn  the 
ter gue/ moment  of  the  basic  earthquake  cf  guartity  N (K)  of  the 
tclchikcv  cf  different  energy  classes  arc  value  ct  angular 
coefficients  y>AK  fer  A K = 6-9  and  AK  = 9-12  is  shewn  in  Fig.  74. 

With  relatively  monotcnic  increase  in  N |K)  the  curves  y after  two 
last/latter  powerful  aftershock  on  29  June  end  cr.  4 July  sharply 
change  the  direction  cf  a change  in  its  valte  ard,  ccnveryinq,  they 
a p preach  y = C.43. 

It  is  possible  tc  assume  that  the  teaser  fer  this  phenomenon  lies 
itself  in  different  pclkhcde  tc  the  de te r m i r a t i c r cf  the  energy 
classes  of  weak  and  powerful  bykh  and  powerful  aftershocks  it  was 
conducted  on  one  and  the  same  nenegraa  T.  G.  Bautian,  constructed  for 
the  stardard  ref  ere  nq-s  phe  r e cf  a radius  It  km.  In  this  case,  the 
calculation  of  the  erergy  classes  cf  powerful  (K  > 10)  aftershocks  was 
realized  on  the  seismograms  cf  the  seismic  stations,  ar r any e/ locat e d 
cutside  this  sphere  (A  > 50  km),  and  weak  je t k/ i m p ulses  - on  urban 
statiers  inside  or  on  ref  erenq-sphere  ( A ,$  1C  km).  In  that,  ami  at 
ether  the  cases  the  value  cf  energy  class  was  estimated,  it  is 
natural,  in  terms  of  the  values  cf  seismic  erergy  cn  the  surface  of 


/ 


' „ , H 

> - w ri 


7 vr  - — - 


CS-  18- It 


FACE 


jA  + 

refererq- sphere. 

Hckevet,  against  this  e xplanation  cf  the  reason  for  fracture,  in 
the  first  place,  speaks  the  tact  ct  tcual  distribution  according  tc 
the  classes  of  entire  quantity  of  iterative  impulses  of  Tashkent 

earthquake  (otherwise  is  tygcne  tracture  and  here),  and  also 
sufficiently  clear  correlaticn  dependences  between  the  classes, 

calculated  si  nultanecusl  y according  to  the  rotations  of  the  ireved  away 
and  local  exc  ha nges . 

Ancther  attempt  to  explain  the  phencmencn  ct  fracture  and 
subsequent  rectification  cf  the  curve/graphs  cf  frequency  can  be  based 
cn  the  assumption  of  supplementary  addition  because  cf  the  appearance 
cf  aftershocks  of  the  second  order.  However,  it  we  judge  by 
curve/ciaphs  N (K)  (Fig.  7h),  then  it  is  possible  tc  note  that  the 
powerful  aftershocks,  which  cause  the  series  cf  the  secondary 
jerk/impulses,  in  practice  dc  not  affect  the  course  of  the  increase  of 
a quantity  ct  weak  aftershocks. 

It  is  possible  that  the  reason  tor  this  interesting  phencmercn 
cne  should  search  for  within  focus  region.  Apparently,  the  same  it  is 
pcssible  tc  say  and  anout  the  energy  discontinuity  between  two 
branches  of  the  curve/graph  cf  frequency,  i.e.,  about  the  practical 
absence  of  aftershocks  with  K = 1C  t C.5,  that,  apparently,  it  is 
pcssible  to  explain  by  the  special  f ea  t.  ur  e/ p ec  u 1 iar  it  ies  of  the 
f ragme rtaticn  cf  rock/species  in  the  tecicn  cf  seismic  center. 
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CCKIAFISON  CF  1NSTRUM ENT/TCCL  AND  MAKRCSEYSPIChESKIKh  DATA  ON  T h F 
IFETHS  CF  THE  OKIGIN/HFAB1F. 5 CF  ITERATIVE  IfEULEFS. 

The  systematic  de  t e r m 111a  t ic  n or  the  depth  cf  crigin/heaL ths , 
ur  r cr  t una  tel  y it  continues  tc  remain  the  weak  cc  n pcnent/1  in  k cr 
seismic  set  vice  in  many  regions.  This  work  it  t ur  ned  out  t c be 
possible  tc  conduct  ter  the  exclusively  powerful  and  prolonged  series 
c£  the  iterative  impulses  ct  Tashkent  earthquake.  Its  results, 
besides  systematic  ccncl usicn/der ivatiers , can  It  useful  alsc  fer 
research  on  the  roc  us  zere  cf  this  earthquake. 

Eage  115. 

Important  circumstance  is  the  fact  that  fer  the  iterative  impulses  of 
Tashkent  earthquake  are  sufficiently  complete  inst.rument/tocl  data 
{obtained  on  three  independent  observation  systems  by  the  colleagues 
ct  the  institute  of  seismology  the  A.E.  cf  12SEEF  and  VNNIGecf iziki) 
as  well  as  makrosey smic hes k i ye  data,  collected  ty  the  colleagues  cf 
the  institute  cf  seismology  the  A.S.  ct  CzSSER.  In  the  present  work 
are  used  all  these  materials. 

Estimation  of  the  depth  cf  origin/heai t hs.  The  initial  data. 

Fct  the  period  with  26  April  1966  through  IT  October  1968  seismic 
staticrs  ct  the  institute  cf  seismology  recorded  1C76  iterative 
impulses  of  the  basic  earthquake,  532  of  them  they  were  perceived  in 


C$-  1fc-7f 


city  with  fcrce  from  2 tc  7 tails.  Mete  ot  less  confidently  the  depth 
cf  the  occurrence  ot  gipctseitrcv  is  deternired  tCL  «62  iterative 
impulses  (ter  51  depth  ct  crigin/hear ths  is  calculated  by  the 
colleagues  of  the  institute  cf  geclcgy  ard  geophysics,  but  ter  26  are 
deter  mirations  from  data  cf  station  "Earth"). 

F l cm  aata  of  the  stations  cf  the  institute  cf  seismology,  depth 
/7^,the  origin/hearths  cf  iterative-  impulses  was  determined  by  the 
netted  cf  netenes  frem  hedegraph  S-P,  calculated  fretr 
h ig h-s peed/ ve lec ity  cut/secticn  in  city  distric  for  depths  from  1 tc 
1C  km.  This  cut/section  is  cfctainea  as  a result  of  sey  snick  arct  azha 
and  recording  powerful  explcsicrs  by  seismic  stations.  The  errer  in 
deter  a i ration  ct  the  depth  cf  or  igi  r:/he  a 1 1 h and  its  epicenter  is  0.5-1 
ku.  From  data  of  the  statiers  cf  the  institute  cf  geology  the 
geophysicists  the  A.S.  of  the  Izh.SSR  the  depth  cf  crigin/h ea rths 
A r was  determined  by  analogous  irethed;  however,  in  this  case  was 
utilized  another  hodegtaph. 

The  depths  cf  origin/hearths  ftcir  data  cf  station  "Earth"  were 
defined  both  by  hand  (method  Tc  Vadati  cr  by  the  method  or  isochrones, 
cr  krewn  hedegrapn)  and  with  the  aid  cf  IVM  [ - computer]  with 

preliminary  determination  and  E freir  cuive/graphs  To  Vadati  (ly 

method  of  izokhran  with  the  abundant  nunbei  cf  stations  with 
simultaneous  definition  cf  three  coordinates  ar.c  speed).  Subsequently 
used  average  value  cf  these  two  depths,  designated  . 
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The  determination  of  the  depth  of  c r ig i r/h e at t h completely  ftcm 
makrcseysmichesjciia  data  usually  is  conducted  on  the  so-called 
nakrcseysmicneskcy  tcuula  (SheLalin,  15  6 8)  ty  radii  or  areas, 
izcseyst.  Ho  Vi  ever,  in  this  aanner  it  is  possible  to  determine  the 
depth  cl  cr lgin/hear th  h*  cnly  tor  jerk/inpulse  cn  10  *ay  1566  (7 
tails)  and  cn  2 4 March  1 S 6 7 (6-7  balls).  It  proved  to  be  as  according 

tc  instrument/tool  data,  equal  to  with  respect  7 and  2-3  km. 

Ecr  the  mass  determination  of  the  depth  of  or igin/hear ths, 
nakrcseysmicheskiye  materials  or  which  were  certain ed  by  the 
irfermatien  about  intensity  in  epicenter,  were  drawn  mstru nent/tool 
data  or.  the  energy  cf  j e t k/ i ir  pu  lses . The  depth  was  determined  ircn  N . 
V.  Shetalin’s  formula  (1961,  1968),  the  correcting  magnitud u M with 
irtersity  (intensity)  in  epicenter  and  the  depth  of  seismic 

center  h : 


/q  *Af-v|gAyM/<+  c, 


(54) 


cr,  replacing  tor  magnitude  K ty  energy  class,  according  to  transient 
tcinula  T . G . Fautian  (Eiznicherkc,  196C), 


i ' \ at; 


7^-  t; 
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/.$M  ± 4 , 


/0  - b'  K — ->\g  hKU  -f  c\ 


(55) 


(56) 


c s- 1 e-  7 1 


TAGS 


Since  the  accutdcy  of  the  estimation  cl  depth  according  to  this 
formula  depends  on  the  accuracy  cf  determination  M (or  K)  aid  , 

let  us  pause  at  the  procedure  lcr  the  de te r n i na t ion  of  these  values. 

E age  lit. 

Estimation  of  energy  class.  The  energy  class  K was  determined  in 
the  institute  cf  seismology  and  the  institute  cf  geology  the 
geophysicists.  in  the  institute  cf  seisaclccy  fet  this,  was  utilized 
stardaid  procedure  and  standard  ealitratier  curve  T.  G.  ftautian, 
chservatiens  ct  the  QSS  Tashkent,  f ten  which  the  or igin/hea r t hs  were 
located  at  a distance  Item  0-3  tc  7-H  kn. 

Fct  a mcnitonng/checking  with  K >,  5 , were  crawn  the  observations 
cf  the  nearest  regional  station  of  "Sukck"  | ts  & 50  km),  and  with  « ^ 1 
- data  and  cf  the  mere  nieved  away  stations.  The  errors  in 
determination  cf  K cculd  appear  mainly  because  characteristic  ter  the 
majority  or  the  notations  cf  iterative  impulses  single  snort-range 
ejecticr  in  wave  S ("needle")  net  always  it  cculc  he  noticed  hy 
interpreter.  Remaining  amplitudes  cculd  be  2--  U times  lower  than  the 
amplitude  of  "needle",  and  the  appearing  in  this  case  error  cculd, 
thus,  reach  0.5- 1.0  K. 

Simultaneously  was  carried  out  det  e r m in  c t i c r,  K from  data 
regional,  and  from  the  middle  ot  June  196b  - the  urtan  stations  cf  t he 
institute  ot  geology  and  geophysics.  Here  fer  a small  quantity  cf 
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jerk/impulses,  deter rainat icn  K has  hasec  cn  the  ccnstruction  c£  the 
individual  density  curves  or  energy  flew  in  the  function  of  distance. 


The  comparison  cf  all  determinations  KHrr  and  K„e  showed  that 
after  20  June  1966,  i.e.,  after  the  incltsicr  irtc  working  the  urban 
stations  ct  the  institute  cf  geclcgy  anc  geophysics,  data  or  the 
average  will  agree  well,  tut  until  20  July  KMt  noticeably  it  exceeds 
Kmc,  whereupon  the  disagreement  the  greater,  the  greater  the  depth 
cf  seisnic  center  (fcL  shallow  jerk/im  p u Ises  cr  the  erder  of  0.5,  for 
relatively  sunK  -1).  This  disagreement  is  caused,  apparently,  ty  the 
systematic  error  of  determination  KHn  purely  systematic  (if  net 
technical)  origin.  This  is  confirmed  durinc  ccnrarison  k and K 
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ter  31  cases  cf  mest  reliatle  determinaticr  k 

' H 

Eutcvskcy’s  data). 
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From  those  which  were  indicated  3 7 cases  fer  27  determinations 
Kn„  was  based  on  these  regional  stations  cf  the  institute  of  geology 
and  geophysics.  For  this  selection 

/^rr-KHC  = 0,!+-0,l. 

fer  16  cases  deter m i nat icn  % was  carried  out  to  by  data  cf  urban 

' hit 

stations.  For  this  selection 


^Hrr  ^hc  — — 0,1  ± 0,5. 


for  53  cases: 
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car.  be  considered  random,  we  with  large  probability  assunp  that  the 
last/latter  estimation  it  jcie  acceptable  fcr  all  deterimma  ticns  K . 

The  indicated  circumstance  in  conjunction  with  the  t ime-con  st.  an  t by 
deter  it  inaticn  Kw  gives  grcunds  during  further  working  according  tc 
formula  (58)  tc  utilize  precisely  values  K„c.  ] 


Estimation  of  intensity  in  epicenter.  The  determination  of  the  | 

irtersity  of  the  most  powerful  (U^Vl)  jer  k/ im  p u Ises  was  carried 

cut  under  the  coaimo  n/ge  ne  r a 1/ tct  a 1 tra  na  ce  me  1 1 / ma  r ua  1 of  QSS  "Tashkent"  1 

cf  the  institute  of  seismology  as  a result,  cf  the 

e xamina tion/inspect ion  cf  a series  cf  tetter  in  city,  and  also  the  4 

detailed  interregatien  cf  population. 

4 

Eage  1 H 1 . 

for  determining  the  intensity  cf  weaker  jer k/ i m p ulses  (from  2 tc  5-6 
tails)  was  utilized,  in  essence,  the  in f c r m a t i c r , obtained  ty  central 
seismic  station  "Tashkent"  frem  the  inhabitants  cf  city  from 
telephone.  The  instrument/tcol  reccrdec  very  weak  je r k/ im p u 1 se s abcut 
which  it  did  r.ct  come  information  from  population,  were  considered 
imperceptible. 

All  information  about  intensity  in  the  epicenter  (J0)  cf 


iterative  impulses,  used  in  this  work,  i£  given  cue  to  data  cf  the 


institute  ot  seismology,  this  intensity  is  cesicrated  as  / 


With  the  accumu  laticr.  ct  the  material  ct  clsetvations  in  the 
institute  ot  seismology  in  certain  cases  the  intensity  was  estimated 
cr  the  tasis  cf  mean  statistical  correlation  between  intensity  ai;o 
anplitude  ot  the  d is p la c e me n t of  seismograph  with  the  visible  notation 
with  thermal  paper.  These  estimations  ct  intensity  were  not  utilized 
during  the  determination  ct  the  depth  cf  c r i g i n/hea r t h from  formula 
( 5 U ) cr  (56).  In  fact,  amplitude  measurement  at  certain  average/ mean 
hypccentral  distance  in  practice  is  eguivalert  tc  determination  cf  1< , 
and  mean  statistical  trarsiticr  tc  10  means,  in  accordance  with 
formula  (56),  the  use  of  a mean  statistical  value  cf  the  depth  cf 
ctigin/hearth  k tf.  With  /iHCT>Acp  the  true  intensity,  determined 
ir  amplitude,  will  be  less  accurate,  with  ~ more  accurate. 

In  the  latter  case  mest  frequently  will  toilet  telephone  bells  trem 
city,  and  the  observed  in  city  value  cf  intersity  will  be 
established/installed.  Thus,  the  intersity,  evaluated  in  the 
amplitude  of  seismograph  with  the  visible  notation,  can  be  either 
clcse  to  the  cn«  who  was  observing  in  city  cr  that  which  was 
overstated,  and  the  use  cf  such  conditicral  " i r t ensi t ies"  will  lead  to 
the  systematic  overstatement  ct  the  depths  cf  jerk/impulses.  This 
circumstance  determined  the  specific  character  by  that  used  in  this 
case  of  the  procedure  for  consistent  data  processing 
a ak r cs e ysmicheskikh  and  i ns t r umen t/ 1 cc  1 cat  a,  different  from  the 
standard  procedure,  described  in  the  werk  ct  Shetalina  (1966). 
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Befirement  ot  the  local  dependence  Utktf r.  class,  intensity  ir 
epicenter  and  the  depth  ct  crigin/heartfc.  me  results  ot  the 
deter  m ina ti cn  ot  the  depth  ct  origin/hearth  with  ap plicat ion/use  ii 
formulas  (54)  and  (5b)  average  values  «=  1,5>  v = 3.5  and  c = 3.0 

satisfactorily  agree  with  instr ument/tccl  definitions;  however, 
desirably  the  refinement  ct  these  cce t t ic ie n ts  ter  a Pr itas hken tskege 
region. 

This  refinement  is  already  executec  on  the  natenal  of  basic  ind 
nine  iterative  impulses  with  most  reliatly  determined  values  J0,  I*  arl 
fc  ; 

/„-  1,45  M-  2.7 IgA  + 2.8.  <s7> 

during  the  application/ use  of  this  equation  in  the  treatment  ct  entire 
totality  ot  iterative  impulses  the  value  of  the  ccetficient  with  /Vj 
(/3  - /■‘/Slices  not  cause  doubts,  since  it  is  determined  by  independent 
data  within  the  limits  ct  city.  However,  the  value  of  the  coefficient 
with  fgh  ( v = 2.7)  must  be  verified,  sirce  it  is  tygene  determined  by 
the  decrease  ct  intensity  cn  distant  izeseystakh,  beyond  the  limits  of 
urban  territory.  Specifically,  it  is  possible  tc  assume  that  fci 
relatively  deeper  and  finer  iterative  impulses  tfce  absorption,  and 
therefore  can  be  different. 


E14,  the  checkings  are  determined  the  values  cf  coefficients  ct  v 
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and  c • in  equation  (5b)  foe  t we  groups  cf  1 1 e e a t 1 h quakes:  (h  = 5-8 
kb,  I0  = 6 1/2-8  and  I0  - 2 1/2-3)  and  (t  = 2-4  km;  I0  = 6 1/2-8  and 
I0  = x.  1/2-3).  The  selection  only  cf  determined  ytcups  of  intensity 
will  be  clear  r rom  the  following. 


Fa  ge  142. 


The  coefficient  with  K was  taken  as  0.8  (t*  = 1/1.8,  with  b = 1.45). 
Fesults  of  the  definition:  ter  the  first  group  (deeper  ger k/ im p u lses) 

J = 3.1,  c'  = 0,  for  the  first  ana  second  groups:  ^ = 2.5,  o'  = 0.5. 


Thus,  the  addition  cf  fine  origiu/hear ths  ret  only  does  not 
increase  the  averaged  atserptier  coefficient,  tut  even  it  decreases 
it,  possibly,  because  with  fine  crigin/bear t hs  tc  ray/beams  it  is  ret 
necessary  tc  pass  entire  crushed  focus  zone.  Taking  into  account 
errers  the  value  of  coefficient  w = 2.7  peeves  tc  be  to  acceptalle, 
alsc,  for  nearest  to  or icir/hear th  zere,  the  depth  cf  or igi r/ he  at t h in 
the  first  approximation,  can  tc  determined  ty  formula  (57)  cr  by  the 
ecuivalent  tc  it  formula: 


/0  = 0.8  K - 2, 7 IgA*/.- 0-4- 


Eeter m inaticn  h„ 


(first  ap p rex  iua t i on) . The  values  or  depth 


(^av.)  the  origin/hearths  ct  iterative  impulses,  calculated  ty 
fcruula  (58),  are  only  first  a p p rex imat icn  ir  ccrnection  with  the  tact 
that  the  greatest  compl  ica  tiens  during  de  te  r n i r.  eticn  A...  ate 
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connected  with  the  possible  considerable  errors  cuiiny  the 
establishment  cf  intensity.  However,  in  the  first  approximation,  data 
Aiirr , h3  as  a wtiole  will  agree  well  tetween  themselves.  For  h e 
cases  cf  the  simultaneous  determination  cf  depth  two  methods  obtained 
the  tchlcwirg  average  estimations; 


ha  — hM  — -O.ii  wi  + 1,4  km  (19  cases);  (59) 

1.6  KM  ± 1,8  hn  cases)  ; (60) 

Ak/,-^hc=  +0,5  km  ± 3,2  /£„,  (II-V1II  halls,  17  2 cases);  (6  1) 


hm,  ~ h»c ~ 1 .0  x n ± 2,0  (IH-VIII  halls,  129  cases).  (62) 


Here  ana  subsequently  during  all  comparisons  cf  depths  are  used 
data  of  the  institute  of  seismology,  cbtained  fr cm  three  and  more 
staticrs. 


Thus,  when  using  ma kscr sysm iches ki kh  data  considerably  ircreases 
the  number  cf  aetiniticrs,  ar.d  accuracy  in  this  case  is  obtained  only 
scaewhat  lower  than  with  most  reliable  i nst r ume r t/ t ccl  data. 

Important  circumstance  is  alsc  light ress/ease  ard  the  simplicity  cf 
the  method;  one  determination  ct  the  depth  cf  c r i g i n/hea  rt  h frcir 
fcrmula  (58)  occupies  a total  of  several  seconds  (when  using  a 
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Disagreements  in  the  deter  mnat  icn  cf  the  depth  ot  origin/  leaith. 
Investigate  the  now  obtained  fica  formula  (ft)  values  ot  the  depth  ct 
c i i gin/hear ths  in  mote  detail,  keeping  in  mind  the  possible  errors 
aerticned  above  in  the  determination  cf  intersity. 


Depending  cn  the  depth  cf  origin/ hearth  with  an  error  in  1/e 
balls,  the  error  in  the  determinat icn  of  depth  can  comprise  fron  jtl  km 
(vith  h = 2 *■  3 km)  tc  1]  km  (with  h = 1 * 10  km)  (Table  14).  Fcr  the 
grcup  ct  earthguakes  with  an  intensity  cf  6 1/2-6  balls  of  the  value 
cf  depth,  determine  by  twc  methods,  on  the  average  coincided  with  hiqti 
accuracy.  This  is  logical,  since  the  precisely  this  group  cf 
;er K/i m p ulses  is  used  tor  determining  coefficients  in  formula  (6b). 
Thus,  in  the  first  table  tew  there  is  ncthirc  rev.  Other  groups  of 
:er  k/i  tr  pulses  detect  the  noticeable  systematic  deviations,  which 
emerge  beyond  the  framework  cf  random  errors.  The  average  values  cf 
these  deviations  are  giver  it  graph/ccurt  6h,. 


The  given  comparison  ct  the  energy  classes,  determined  in 
different  observation  systems,  shows  that  the  errors  in  det e r n i i a t i c n 
K hardly  can  be  the  source  cf  significant  systematic  errors. 
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Table  14.  Comparison  of  the  dep.th  cf  the  c r i g i r/hear t hs  of  iterative 
impulses,  determined  acccidirg  tc  Icriula  (Efc),  vith  the  depth, 
chtained  from  instrument/tccl  observations  i r.  tie  institute  cf 
seismology. 
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Key:  (1).  I0,  tail.  (2).  All  je  r k/ i n p u 1 s es.  (3).  Fraction  of  the 

total  rumbei  of  jer k/im pulses.  (4).  Accumulated  pertion/f  ract  icn. 


(5).  All  gerk/impulses  3-8  ball.  (6).  For  the  total  number  of 
jerk/i* pulses.  (7).  Accumulated  por t i c iy  f r ec t i cn . 
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besides  tc  tcga  Ky\c  it  '•as  determined  at  virtually  ccnstart 

epicentral  distances,  but  tlat  is  why  exrcr  in  determination  K could 
ret  systematically  change  with  an  increase  J0  (hut,  which  means,  cn 
the  average,  and  K) . Nevertheless,  is  verified,  hew  enetyy  a classes 
ere  the  reason  for  the  ncrccir  tide  nee  cf  valies  h Kit  and  /i„r. 


In  accordance  with  the  given  estimations  ci  the  standard 
deviation  c t differences  in  the  deaths,  cpecelerrykh  several  methods, 
let  us  consider  agreement  the  cases  wher  IbhJ^/hia,— hIICl  <2  km,  and  hv 

rci:  coincide  nee  - all  the  remaining  cases.  I r fig.  75  upper  hystegrarr 
shews  rumber  distribution  ct  noncci ncidences  tc  the  percentage  cf  all 
cases  for  this  K (n/N) . It  is  easy  tc  see  that  with  the 
t u 1 1/t  c ta  1/co  tr  plete  independence  of  the  studied  value  from  K the  lewer 
hystogram  must  be  straight  lire  with  erdinate  1.  In  our  case  the 
percentage  cr  noncoincidences  is  clcse  tc  1 for  all  classes  and  only 
insignificantly  grow/rises  ter  K in  the  interval  ftctn  7 to  7.S. 
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Fig.  75.  Checking  t tie  tepcnsib  ilit.  y of  the  determination  of  energy 
class  for  the  r.cncoincicerce  cf  de  te  r ir  i r a t i c r s hK,  and  ftHC 
(upper  hystcgiam  - distribution  according  tc  K cf  the  cases  of 
rcrccinciderce  hK,t  and  hHC;  average  is  distribution  according  tc 

K cf  all  cases  of  consistent  determination  hKt  and  *HC;  lower  is 

relaticr.  ct  distributions). 
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Thus,  is  reveal/detected  the  sufficiently  v*€ek  dependence  of  the 
rcrccinaderce  cl  depths  cn  the  ertcrs  n de  te  r n i na  t i on  of  class  in 


the  indicated  interval. 


1c  jer k/itupulses  \«ith  this  value  of  K,  however,  corresponds  cr 
the  average  the  intensity  cf  3 halls,  meet  satisfactory  in  the  sense 
cf  the  agreement  of  depths.  Consequently,  significant  deviations 
during  calculations  of  the  depth  cf  o r i g i n/ h ea r t h cannot  be  explained 
ty  errers  in  determination. 

let  us  examine  systematic  disagreement  in  the  determination  cf 
depth  ty  toci  house  and  ccn^csite  by  na k icse ysm  icheskimi  methods.  For 
this,  let  us  take  first  cf  all  the  disagreement  ketween  the 
determinations  or  depth  fren  formula  (58)  and  the  i nst rumen t/tocl 
deter n irati ens  of  the  institute  cf  yeolccy  aid  geophysics  (Tabic  15). 

In  Fig.  tc  76  on  data  cf  Table  14  and  15  are  plotted  tie  values 
cf  differences  h„,—h  and  h„,  — h which,  coinciding  tor  group 

A/©  UC  A/(  HIT  * 

t 1/2-6  balls,  at  the  smaller  values  of  intensity  diverge 
approximately  to  2-3  km.  If  on  the  average  ere  eccurate  values  h 

^ Mrr  * 

, then  the  depths  ci  crigin/hearths,  determined  cr.  i0  and  K,  are 

accurate  for  2 1/2-6  balls  and  are  strcrgly  exaggerated  for  2-3  balls; 

i 

but  if  cn  the  average  are  accurate  values  hnc,  then  the  depths  cf 
cricin/hearths  are  accurate  fer  group  3 and  b 1/2-6  balls,  ate 
s exaggerated  for  2 ar.d  are  underestimated  for  4 -£  balls. 

14 

' 

• At  first  glance,  the  first  cf  the  hypotheses  seems  mote  accurate, 
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since  the  depths  of  cri g in/ hear ths  h...  arc  h coincide  her  the 

a / a nrr 

latger  lntetval  ct  inteisity.  Here  detailed  analysis  shows  however, 
that  this  is  erroneous,  and  that  ot  two  values  ct  instrument/tocl 
depths  on  the  average  accurate  preves  tc  he  depth  ^HC;  agreement  h K, 
hMT  in  the  large  interval  of  intensity  proves  tc  te  the  result  of  tne 
superposition  ct  errors. 


Fcr  the  proof  cf  the  validity  cf  values  /;  , let  us  examine 

HC 

first  cf  all  the  behavior  ct  difference  h —h  Averajf. 

HIT  HC’ 

difference  h — h obviously,  can  le  ettaireu  in  two  ways.  Frcu 

„rr  hc 

Table  15  it  fellows  that 


^A7,  ^Hrr  - 2,0 

ty  deducting  fcmiula  (63)  freir  (61)  we  will  obtain 


(6  •) 


h — h 

nrr  h 


Cm. 
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Table  M.  Comparison  of  tne  depth  ot  iterative  impulses,  determined 
according  tc  formula  (58),  with  the  deptt,  ettaired  from 
irstrument/tccl  observations  in  the  institute  cf  geology  and 
ceoph  ysics. 
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Hey:  (1).  L0,  ball.  (2).  All  jerk/impulses.  (3).  All 

-er  Y/i n ( ulses  3-8. 
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Another  selection  (case  c£  simultaneous  cttaininc  values  hMt 
/■  ) it  corresponds  to  depercer.ee  (60). 


and 


1,6  On 


lhe  behavior  cl  dittererce  depending  cn  intersity  is  represented  in 
F iq . 77. 


Curing  the  investigation  o£  the  factors,  which  caused 
rcrccincidence  h rr  and  estatlished/installed  following:  a) 

the  error  in  the  determination  of  intensity  can  he  the  reason  for 
no nco i ncidence  and  hM  only  to  a slight  degree, 

rcrccincidence  increases  for  5 and  in  less  treasure  for  J and  4 tails; 


h)  statistician  cn  to  classes  insufficiently  is  assured:  is 

revea  1/detectea  only  weak  ct  vet stvencst.  • for  the  noncoincidences  of 
classes  in  interval  of  K = P-9.9; 

c)  the  error  in  the  determination  cf  the  depth  cf  origin/hearth 
is  the  reason  tor  the  no  r.cc  i nci  de  nee  cf  the  values  of  depths  (Fig. 

L * 

78):  the  majority  cf  ncrccircidences  hvrr  and  h is  related  to 

the  cases  when  k - S-'J  km.  If  we  relate  distribution  to  value 

| *.  lie 

h then  the  majority  cf  nc  r.c  cine  ide  nc  e s />  and  a is  related 

hit  ’ »»rr  mc 

tc  cases  /;  =/^'-:3km. 

»»rr 

I >1 

t 

Thus,  the  systematic  error  in  the  determination  of  depths,  which 

I 

is  expressed  in  the  tact  that  fer  the  large  crcup  cf  jet k/i rrpulscs  1GG 
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undoubtedly  can  be  the  reason  lor  the  ncrccircicences  of  the  depths  ct 
the  origin/hearths,  determined  purely  i r £ t r i me  r t/ tool , also,  according 
tc  fcrnula  (56). 


Attempt  tc  utilize  as  the  decking  cf  value  h does  ret  cive 
the  determined  result:  ce t e r n 1 r a t i c ns  •,  are  scarce,  two  employed 

here  methods  frequently  give  the  strongly  heing  distinguished  values 
of  depth;  it  is  possible  tc  only  indicate,  ttat  cn  the  average  for  19 
cases 


hn~K=  1.0±U  (6  4) 

ard  that  from  the  comparison  cf  dependences  (64),  (63),  (61)  and  (fi2) 

it  fcllcws  that  estimations  h3  lie/rest  cn  the  average  tetweer 
deter  tr  nations  //jrr  anc  hp(.  Of  13  cases  ct  consistent 

determination  h and  h3  for  di  s pu  t a h le/ ae  t a t a ble  de[)ths  / /*  — 

Vdi  ue£  ,l»c  ant*  <v3  coincide  in  6 cases  and  do  not  ccir.cide 
into  5. 
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I r vest,  iga  te  the  cases  ct  ncnccincidence  /; , and  h or  h 


•#€-  and  the  cases  of  rc  rcc  i r c ice  rce  h. 


a r d //„ 


on  h 


79).  lie  deptn  ct  or  ig  i u/ he  at  t h /,  is  net  the  reason  for  the 

HC 

disagreement.  ct  values  hK,°  and  hK.  and,  on  the  contrary, 
precisely  the  depth  cf  c r i g i r/hea  rt  h h km  it  is  the  tasic 


teaser  fer  rcnco incidence  h 


h . fierce  it  follcws  that  in 


the  brightest  group  cf  the  disagreements  cf  purely  instruuie  nt/tccl 
deter  e ii.ati  ens  (A„c~6— 7oi,  A)irrss2ff.«)  accurate  turn  out  to  be  values 
hM.  Investigation  the  reasons  fer  the  disagreements  of  the 
instruirent/tccl  determinations  ct  depth  exceed  tie  sccpe  ot  this 
section. 


Thus,  remains  the  scle  reasen  fer  r c n c c in c i cences  hKK  and 
h 

MC»  . ....  ... 

^ namely  - the  errors  in  the  estimation  ot  jntersity  m epicenter, 
acst  significant  for  2 and  4-5  tails  and  differing  for  these  groups  in 
sign  (see  Fig.  76). 
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Fig.  77.  Dependence  of  difference  hH[r  — huc  on  intensity  in  epicenter 
^■hc-  1 - AHrr-*uC •=■  *>/, - V- **7, - Vr:  2 - values  *,irr-*nc-  obtained  ty 

averaging  ter  the  cases  of  the  siiultanecus  ceterm ination  ot  these 
values;  3 - the  averaging  curve. 
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Fig-  7fc.  Checking  the  repcnsibi 1 it y cf  the  determination  of  the  dep^h 
cf  origin/hearth  &MC  fct  the  rcrcci  rcicerce  cf  determinations  hHtT 
ard  hHC  (upper  hystogram  - distrituticn  according  t.c  K of 
icncoincidences  /iiirr  and  //l)C;  avetace  is  distribution  according  tc 
K cf  all  cases  of  consistent  determination  hu,r  and  *„c;  lover  is 

relaticn  cf  distributions) . 
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The  specificity  ct  error  ter  2 falls  is  rcticeatle  according  to  ether 
data-  Selective  average  cf  this  greuj  ard  rr  renaimng  groups  differ 
acre  than  fer  the  sum  of  standard  deviations-  1 urthermore,  the 
addition  cf  group  with  the  irtersity  cf  e tails  sharply  increases  the 
deviation  cf  number  distribution  of  cases  acccrdirg  to  values  /i>:(  - hHL 
frcit  norairl’nogo  law  (see  lalle  14). 


Calculaticn  ot  corrections  tc  intensity.  frern  formula  ( 5 « ) it 


fcllcws  that  the  overstatement  ct  depth  h 


ir  c ensta n t/ i n va r lab le 


K corresponds  to  understating  Ic.  Consequently,  the  reference  cf  the 
very  large  number  of  jer  k/ 1 n ju  lses,  which  were  being  perceived  by  a 
few  people,  tc  2 balls  cculd  te  erroneous.  Ihe  systematic  error  cf 
the  estimation  of  intensity  in  epicenter  car  be  determined  by  the 
expression: 


S/  = /0  0,8  K 4-2.7  lg  h 4-  0,4, 


if  we  as  the  true  value  cf  depth  utilize  krewn  values 


Ahc.  During 


calculation  fer  45  cases  cf  2-sca  le-n  uit  h e r j er k/ i m p u lses  with  krewn 
depth  we  obtain: 


*/n  = + 0,64  ± 0,06 , 

dcriny  the  standard  deviation  ct  single  estinaticn  6 = ±0.4.  it  is 
interesting  that  the  obtained  ccrrecticr  crly  tc  a slight  degree 
depends  or  the  time  cf  the  days:  ter  the  pericc  cf  days  1 — 8*  G!"' 

(7-14  hours  cf  local  time,  i.e.,  time  greatest  tc  aktivnoti 


population,  8 cases)?,/ 


ii-  -1-0,89  + 0,14, 


for  ether  two  eight  heu'r 


jt 
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feiicds  (9-17  and  20  and  17  cates)  corrections  are  equal  to  with 
i e s {.oc t 0.64  £ O.OSy  and  C.  5 4 J V 0.10  duriny  the  same  standard  deviation 
ci  single  estiaation. 
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Fiy-  79.  Checning  the  repcr.sibility  cf  the  determination  of  the  depth 
ct  ci lgin/hearth  hv . fer  the  ncnccincicence  cl  de term ina t ic ns  kKh 
ard  h (a)  (upper  hystegram  - distrifcuticr  according  to  h cf 
rcrccinciiletices,  average  is  distribution  acccrdirg  tc  h of  all  cases 
cf  the  consistent  det er n i r a t i cn  cf  depth,  Ictet  is  relation  of 


d is  tr ifcuticns)  . 
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lhus,  the  average  limit  cf  the  oshc h us  he  ha e nest i ot  earthquakes 
I;71  in  in  iatge  city  with  relatively  interse  right  life  and,  it  gees 
without  saying,  with  the  aggiavated  sensitivity  cf  inhabita rt s it 
fluctuated  between  2 1/2  arc  3 tails,  whereupon  in  night  tiire  it  rose 
cn  the  average  in  all  by  1/h  tails. 

Is  considerably  mere  noticeable  a variation  in  the  average  licit 
cf  the  cshchus hchaemcst i cf  earthquakes  duriig  ertire  period  ct  the 
iterative  impulses: 

/,,i„  = 2 + S/||. 

Fcr  the  calculation  cf  changes  Iajn  ir  tine  was  computed 
current  average  value  s/n  cr.  the  slidirq  intervals  ot  the  averaging 
irtc  cf  ten  individual  values  Ibis  value  was  related  tc  the 

middle  cf  the  interval  between  the  first  and  tenth  push.  As  a result 
e s t a b 1 i shed/ i nst ailed  (fig.  £C)  that  tc  period  tbe  most  heavily 
transferred  r>y  inhabitants  "-scale-nuuttr  jer k/ i npu lses  in  f*ay-June 
1566  limit  was  omitted,  i.e.,  the  sensitivity  cf  inhabitants 
grcw/rcse.  During  July  began  relative  danpirq  ard  peculiar 
adaptation,  interest  in  weak  jerk/ i m pulses  it  fell  and  the  threshold 
cf  cshchushchaemosti  rt  rrcteased.  As  je r k/ i m p u Ises  became  ever  more 
rate  phenomenon,  to  them  again  they  began  tc  be  related  more 
attentive,  and  the  threshold  cf  cshch usbc hae no s t i again  was  lowered, 
after  accepting  stable  value  ct  approximately  2 1/2  balls.  It  is 
possible  to  think  that  the  i r ves t iga t ic r cf  e variation  in  the 
sensitivity  of  population  tc  week  jer k/ i m p u 1 ses  they  are  of  deiinite 
irterest  frem  the  medical  point  cf  view. 
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Fig.  £ C . Change  in  the  Unit  ot  the  cshchushchaemcsti  of  weak 

jer k/ i mpu lses  in  the  course  cf  time.  1 - the  curent  average  (of  ten 

values)  limit  ct  the  oshc h ushchaemost i cf  earthquakes,  referred  tc  the 

niddle  cf  the  interval  between  the  first  and  terth  push;  2 - the 

averaging  curve  and  the  SCc/c  confidence  interval  cf  determination;  3 

- the  ter que/mcments  of  "-scale-num ter  je r k/ i m p u lses. 

key:  |1)  . nails.  (2)  hay.  (3)  July.  (4)  August.  (5) 

sektyabr ' . (6)  October . (7)  November.  (8)  dekhabr'.  (9)  January. 
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ter  the  group  o£  1 1 1-scalfc-num  tec  jer  k/ i ro  p u lses  coicecticn,  at 
cne  would  expect,  it  turned  cut  to  be  completely  insignificant: 

8/ul  = 0,09  + 0,05. 

The  corrections,  calculated  tor  jer k/ i n p u 1 s es  from  J 1/2  tc  6 
tails,  they  showed  that  the  intensity  cf  these  earthquakes 
s ystematicdll y was  overstated,  whereupon  it  is  sufficiently 
cc n side ra Lie  (from  1/2  tc  1 tall): 


S/)V  - 0.5610.0S  cases); 

0/v  —1,09-0,09  (26  cases); 


Vv,=  -0.88^-0,19  (11  cases). 


J. 


It  gees  without  sayinq  that  tc  r est c r e/ re d uce  at  present  the  true 
intensity  of  each  ge  r k/ i a p u 1 se  virtually  iapcssitly.  However,  ty 
utilising  the  calculated  corrections,  it  is  possible  to  learn  the 


depths  cf  the  crigin/hear ths  cl  the  iterative  inpulses  which,  ir  spite 
cf  sep at ate/irdi v id ual  deviations,  cn  the  average  will  nailuchimin 
fern  approach  true  values. 


* 


t 


i 


-t 

* 


Determination  hi  (second  approach/ approximation).  The  give: 
values  of  corrections  are  taker  irtc  account  in  the  nomogram  (Fig. 
e 1) , comprised  specially  fer  determining  the  depth  cf  the 
crigin/hearth  cf  the  iterative  impulses  ct  Tashkent  earthquake.  with 
the  aic  ct  rcncgiam  all  the  values  hf/  pe r e c p i ede  leny  anew. 
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Let  us  pause  at  tae  final  estinaticr  cf  etrcr  ^ki,<  which 
easily  can  Le  obtained  taking  into  acccurt  fcroula  (56)  and  of  cata  ci 
this  wcrk  on  the  dispersicr  ct  estinaticrs  h arc  10.  with  ofe~ 

C.J-0.4  and  6 1 ~ G.  4 we  will  cttain  6 lg  o 0.2,  whence  the  errct  in 
deter m inati cn  or  the  depth  cf  cr igin/ he ar t h hf  l comprises 
approximately  1.5  times.  It  is  possible  tc  assume  that  this 
estimation  is  sufficiently  careful,  since  fcr  all  173  cases  of 
consistent  determination  hKI # and  Mhc  cilference  hKt°  - 
exceeded  the  indicated  limit  only  irtc  12c/c  of  cases.  One  should 
tccus  attenticn  on  the  specificity  cf  the  accuracy  cf  definition  hKI  : 
if  fcr  the  majority  ct  i ns t r u n e r t/t co  1 methccs  fcr  entire  interval  cf 
depths  is  retained  constant/invariafcle  the  atsclute  error  oi 
definition  kKl  it  does  net  depend  cn  depth,  while  the  absolute 
error  Jlu creases  with  depth. 
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Fig.  M.  Nomogram  fcr  determining  the  ce|-th  cl  the  crigin/hear  th  ct 
tie  iterative  imjulses  cl  Tashkent  earthquake  lien  energeti  chek  emu 
class  J(ML  and  an  intensity  in  eficentet  (according  tc  data  of 

the  catalcg  of  the  iterative  injulses  of  the  institute  of  seisitclcgy 
the  A.S.  cf  the  Uzb.SSR).  Ccnjtised  N . V.  Fhefcalin,  196d  (10  - 


E rcbab  le  ir.te  rsity)  . 
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Fig.  o2.  Comparison  of  the  cepth  ct  the  c i igi r/ hear ths  of  iterative 
inptleee,  determined  in  ar  instrument/tccl  aenrer  (*«)■  with  the 
depth,  determined  in  a ccmpcrite  ira  kr  cs  e y s m i ches  k i m manner  (aa/,) 
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Ir  this  case,  tor  very  small  depths,  the  accuracy  cf  detec atir at  icr. 
trcir  a formula  or  type  (5t)  proves  tc  te  alcve,  tut  tor  large  - is 
lcwer  than  the  accuracy  cf  i nst rument/tccl  nethcds. 

As  a result  we  obtained  the  final  estincticr  cf  the  depep  cf  the 
c ri cin/hear th  cf  iterative  inpulses,  nade  t a K i r g intc  account  all 
definitions,  and  alsc  the  given  observations  anc  estimations-  7ne 
determination  or  the  depth  cf  or igir/ hearth  is  executed  for  4C1 
iterative  impulses- 
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results  will  ay ree  well  with  i r st r u ae rt/too 1 data  cf  the 
seismology  (Fig.  62)  . 


The  distribution  of  the  cr i g in/ h ea r t hs  cf  iterative  impulses 
according  tc  depth  detects  the  definite  ceperderce  cn  t.he  class  cf 
jer  k/ i ir  [ u lses  (Fig.  83).  According  tc  cut  data,  the  strongest 
iterative  impulses  (9  ^ K < 12)  are  arranged  in  fccus  region 
sufficiently  evenly,  with  certain  gravity  tc  less  depths,  weaker 
jerk/inpulses  gravitate  tc  depths  5-6  kn  (7  K < 9)  and  3-5  km  ( K < 
7).  This  depth,  as  most  prohahle,  characterizes  these  jer k/ i m p u lses 
icr  which  is  net  determined  the  value  tc  tall'ncti. 

Page  152. 


Interest  is  of  naxinun  dependence  cn  the  depth  of  the 
cr  igin/hearth  of  the  aiximum  class  cf  the  je  r k/ i n p u lses , noted  at  this 
depth  (see  Fig.  27):  if  jerk/inpulses  at  depth  3-10  km  approach 

limiting  curve  (Shebalin,  19b9) 
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^,<3.3  IgA  -f  3,1 

or 

**,»«<  5,9  IgA  + 9,6, 

although  they  dc  not  reach  it  approximately  tc  1.5  classes,  then  fer 
finer  (h  < 3 km)  jer k/ i n p u lses  a cha  r ac  t e r i s t ic  a 11  y abrupt  decrease  in 
the  maximum  energy  approximately  ty  5 orders.  This  makes  it  possible 
tc  make  the  conclusion  that  the  zone  cf  iterative  impulses  tcck  *hr 
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layer  cf  sedimentary  rocks,  differing  ir  tf  us  cl  substantially  loss 
prcchnct' y u . 


E1A1IST1C  STOLY  OF  THE  SEQUENCE  CF  THE  EFEFCENCE  OF  ITERATIVE 
IPFULSES. 


Ccncerning  the  pcvtoyaemcst i of  earthquakes,  is  published  the 
work  of  A.  A.  Lyapuncv  and  S . P! . Fardyushiticy  (1950),  where  is 
aralyzed  the  sequence  of  the  ter que/mcme rts  cf  tie  enerqenct  cf 
earthquakes  tor  explanation,  ate  the  earthquakes  in  two 
ncnintersectinq  time  intervals  the  random  events,  independent  of  each 
ether.  Is  analyzed  below  the  sequence  cl  tie  aftershocks  ot  Taslkert 
2amlet ryaseniya.  Are  here  possible  three  hypotheses:  the  appearance 

cf  an  eartheuaxe  intc  tine  interval  (t, , t2)  1)  stimulates,  2)  it 

impedes,  3)  it  does  net  affect  the  appearance  cl  an  earthquake  intc 
the  following  time  interval  (t2,  t3).  He  plysical  sense  of  these 
hypotheses  the  is  following.  The  first  hypothesis  of  spravedlva  when 
the  emergence  of  earthquake,  caused  by  the  a ise aui 1 i hr iu m ir 
c rigin/hear th,  will  draw  zasctcy  the  appeararce  cf  a new 
disequilibrium  somewhere  in  the  neighborhood  cf  cr igin/hearth.  Tie 
second  hypothesis  - if  fer  the  emergence  cf  earthquake  is  necessary 
certair  accumulation  of  instability  which  is  permitted  at  the 
terque/moment  of  earthquake  and  is  absert  ter  a certain  period  of  time 
after  eartheuake.  The  third  hypothesis  is  valid,  when  both  processes, 
described  above,  seemingly  talarced  eacl  ether. 
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The  solution  to  the  ijutstici  ccncuninc  which  hypothesis  scie 
plausible,  it  is  possible  cn  the  tjsis  ct  tit  statistical  aralysis  ct 
the  torque/mcirents  of  the  eotiqerce  cl  ea  i 1 1 c ua  Its.  We  made  a 
statistical  check  of  the  admissil i 1 it y cl  the  tliia  hypothesis,  alter 
supplementing  it  by  some  assuupticns  cf  the  character  of  the 
" uniformities",  which  usually  are  made  in  probabilistic  pro  Hems. 

Then  the  full/total/complete  fcrnulaticr  cf  the  checked  hypothesis  is 
the  fcllcwir.y:  a)  to  each  ( 1 1 , 1 2)  answers  pretatility  P ( t , , t ? ) cf 

the  emergence  cf  earthquake,  that  depends  cr.ly  cr  the  lenyth  cf  ‘-iire 
interval: 

t)  the  probability  cf  se pa r ate/ 1 n d i v i d ta 1 evert  for  a small  tine 
irterval  is: 

P(Af)  = k-U  4 0(Af), 

where  k - ccnst  > o and  C (At)  - i r f i r i t e s i n a 1 , hiyher  order,  than  At. 


c)  random  events  f4  (t),  (t)  , ....  that  consist  of  the 

^ appearance  of  earthquakes  into  the  non  i r ter  s ec  t i r,  g time  intervals,  are 

independent  cf  each  ether. 

* 

£ 
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Ir  this  case 


P(t)  = 1 - (66)  . 
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Fee  the  comparison  cf  an  empirical  series  cf  the  t orqu e/ me  me n t s 
cf  earthquakes  with  the  theoretical  lav.  ct  distribution  (66)  w»  will 
use  Kclmcgorcv's  criterion.  he  must  stuay  tie  deviations  ot  the 
theoretical  function  F (t)  c£  the  empirical  F it). 


Since  F (t.)  - continuous  furcticr  ard  the  continuous  mcnotcnic 


conversion  or  axis  t does  net  change  difference 


\F  — F I,  instead 


cf  t ard  x as  new  variables  it  is  possible  tc  take  t*  = F (t)  and  x*  = 


t {*)  . 


in  r. uirter  N * 1 (N  = 


be  tcrque/ircrnents  cf  the  emergence  of  earthquakes 
850).  let  us  ccapule  the  fcllowiny  values 

_n 

VV",0S- 


ther,  cr.  tne  strength  of  that  which  was  stated  ateve,  randon  vanafles 
/,  are  su  t o r d i ria  te  d tc  the  law  ct  the  distribution: 

P\f,<*\  = x- 

let  us  construct  (Fig.  64)  the  theoretical  law  ct  distribution  y 
= x anc  the  e n pi r ich esu y u curve: 


y~  — (x),  where  5 - the  cumber  f‘^x. 


In  the  case  ot  the  ccrtectness  cf  hypothesis  heth  curves  must  be 
clcse  to  each  cth»r.  The  degree  cf  nearress  cf  curves  let  us  estimate 
accccairg  tc  Kolmogorov.  let  us  examine  random  variable  T,  = mrx  jy  — 'f  (v)’, 
the  law  ct  distribution,  which  is  tygene  is  feund  by  Kclmogcrov: 


•a 
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A',(/)^l  -*(>■)  = 1 ^(^K.V). 


It  probability  A'„  (\)  turns  cut  tc  be  sizable,  then  it  is 

pcssitle  tc  ccunt  that  the  results  ct  selection  do  not  contradict 

/ 

assumption  about  its  equipment  with  distributicr  Cur 

hypothesis  is  permissible.  With  small  A. (A)  we  obtain  reverse 
assertion.  In  cur  case:  ><  = iiiaxly  -?  (.t)[  — 0.43,  I r(  J/.V  12.6, 

d>(!2.6)«l.  Kn0)  ,0. 

consequently,  cur  hypothesis  is  inadmissible. 


It  curve/graph  tf  (x)  is  risen  considerably  steeper  tliar  the 
straight  line  y-x,  and  further  retrains  ir  essence  higher  than  this 
straight  line,  then  the  true  value  P (t)  fcr  smell  t substantially 
tiCL€  than  this  requires  fcrnula  (66).  Ibis  ccrf  iritis  the  first 

| 

hypothesis.  Cn  the  contrary,  if  the  cuLve/ctaph  y = tf  (x)  is 
at  range/ located  and  in  essence  remains  arzchitel'nc  lower  than  the 
straight,  line  y-x,  then  the  true  probabilities  E (t)  with  small  t 
prove  tc  be  less  tnan  this  it  requires  law  (66) . 

* 

f 

Page  154. 

In  out  case  (see  Fig.  64)  curve./ graph  if  (x)  is  located 
significantly  higher  theoretical  straight  lire  y-x.  This  bears  out 
the  tact  that  the  appearance  ct  an  earthquake  irtc  time  interval 
ft. j^Jstimu lates  the  emergence  ct  earthquake  irtc  the  subsequent  time 


irterval  (f> , ^ i + /)  • i£  confirmed  tie  first  cf  the  hypotheses 

in  question.  The  results  c t the  kotk  ct  A.  t . Iyapunov  and  S.  !» . 
Fandyushinoy  (19*10)  and  cut  coincide. 
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Cn  the  initiative  cf  the  institute  cf  physics  cf  earth  the  AS 
USSt  ard  on  the  request  cl  certtal  seisoic  station  "Tashsent"  by  the 
qtcup  ct  the  colleagues  cf  the  geophysical  laboratory  of  the  Mining 
Institute  iir.  A.  A.  Skochinskiy  and  Tsentral’ncy  cf  ^he  scientific 
teseatch  se ys mcakst ic hes kc y staticn  of  Lcnbass  is  carried  out  the 
series  ct  the  observations  cf  se ysm ca kus t ic h e s k i kh  phenomena  in  tne 
period  cf  the  intense  activity  of  iterative  impulses.  Tashkent 
earthquake  frcm  1 tc  19  June  19  66  in  twc  pc  i r t / i teirs : the  first  - in 

the  territory  or  central  seismic  station  "Tashkent"  with  10  hcurs,  1 
June  tc  20  hours,  5 June  (tine  Tashkent),  the  second  - near 
Arkhcrskcgc  bridge  ("  Urda"),  in  epicenttal  zone  with  10  hours,  8 June 
tc  22  hcurs,  19  June. 

Equipment.  The  channel  of  regisratsii  lAntsyferov,  Pereverzev, 
ISfch)  included  seismic  receiver,  preliminary  trersistor  amplifier  cf 
the  type  cf  !JS>-2,  twc  magnetic  recorder  cf  the  type  cf  MAG- F and 
recorders  N-J70  in.  In  the  diagram  ct  tJV-2,  is  replaced  the  blcck 
capacitor,  which  made  it  possible  tc  enlarge  its  frequency 
characteristic  to  the  side  cf  lew  frequencies  tc  7C-100  Hz,  while  to 
the  side  of  nigh  frequencies  - to  3CCC-5CCC  hz.  Frequency  and  the 
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dynamic  cha cacteristi.es  cf  the  circuit  ct  recording  were  monitored  in 
the  process  ct  tielu  observations  by  nears  ct  the  feed  of  the  signal., 
cf  2uvkcvcgc  generator  ct  the  ir.let  of  the  anplifier  of  UW-2. 
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In  work  cn  the  tirst  ctservaticn  staticr,  the  recording  was 

carried  out  s i a ultaneou s ly  according  tc  twe  deceits;  in  one  circuit 
as  seisnic  receiver  served  the  geephene  cf  the  type  of  S £u-b, 
estahl  ished/installed  in  blcwhcle  25  ir  deep,  in  another  it  served  the 
gee  phene  S£E-3K,  arr  ange/lccated  in  the  base  nert  cf  sey  smostant  si  i at 
a cistarce  approximately  50  a cf  tlcwhcle.  The  reed  for  the 
s i a ult aneous  wetk  of  twe  circuits  is  caused  Ly  the  high  level  of 
accustic  noises  in  shallow  tlcwhcle.  Were  accepted  into  consideration 
cnly  the  these  sey smea k u s t i c hes h i y e pherenera,  which  were  recorded  hy 
teth  circuits  s ynch r cno us  1 y . Cn  the  seccnd  observation  station,  was 
utilized  the  seismic  receiver  cf  the  type  cf  SE£l-5fc,  sealed  into  the 
housing  cf  incli nometer  ana  emitted  tc  the  face  cf  5C0-metric 
tlcwhcle.  Es tab lished/ i r s ta 1 led  that  the  accustic  noises  dc  not  reach 
this  depth.  Frequency  characteristics  and  the  sensitivity  cf  all  used 
seisnic  receivers  ate  determined  during  calibrating  on  vibr  c p la  t f cr  ire  . 

Time  mark  was  conducted  by  continual  sounding  from  generator  with 
the  aic  ot  the  contact  chrcrcneter,  which  was  being  monitored  at  the 
sigrals  cf  precise  time. 

Tc  avoid  overheating,  the  tape  recording  was  conducted 
alternately  on  two  magnetic  recorders.  The  duration  ot  notation  with 
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each  nagnetic  lecoidoi  has  45  luiri.  The  sections  c£  notatior 
seysmcakust lcbesimi  phencnera  weie  cut  cut  ard  here  installed 
ter  the  subsequent  detailed  investigations. 
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latlt  It.  Distribution  cf  a quantity  ct  earthquakes  and 
£e y srnca kust iches kik h phenomena  according  tc  various  days. 
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Key:  (1).  Date.  (2).  Cuartity  ct  earthquakes.  (3).  Bal'nost'  (w- 

is  less).  (4).  Quantity  cf  seysmoakust  iches k i H phenomena.  (5)  ir 
all.  (6)  the  first  class.  (7)  the  seccnc  class. 
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Record  ings.  Foe  time  ct  otservatiens  ££S  "Tashkent"  it  recorded 
35  earthquakes  siloyu  tren  7 tc  2 rails  and  less-  Ey 
Sey stncakusticheskoy  equipment  it  is  reccrued  ter  this  time  ct  100 
acoustic  phenomena  which  can  te  subdivided  irtc  twe  classes.  The 
tirst  - these  are  the  single  shocks  cl  different  intensity.  As  a 
rule,  the  mest  powerful  ct  them  coincided  with  those  noted 
se y smostant si y ey  repeatec  push.  Large  quantity  cf  phenomena  of  this 
class  recorded  seismic  equipment.  The  seccnc  class  is  the  prclcrgen 
(several  tens  of  aeccrids  cr  several  irirutes)  accistic  vibrations, 
which  recall  hum,  rumble,  the  distant  unroll  ing/reelings  ot  thunder. 
These  p heron era  in  nc  way  were  rcted  seysmestartsiyey. 

Talle  1b  gives  the  distribution  cf  cuartities  cf  earthquakes  and 
se y smea k ust ichesk ik h phenemrna  according  tc  various  days.  Data  cf 
this  table  dc  not  jive  grounds  for  the  es  t a h 1 is  h me  r.t  of 
d irect/straig  ht  com municat ic r/ccrrecticr  tetweer  thie  seismic  ana 
se  ys  or  ca  k ust  icheskoy  activity,  at  least  vithir  the  limits  of  the 
interval,  in  extent /elongation  cf  which  are  carried  cut  the 
c Ise  r vatiens.  Kost.  probable  this  interval  is  tcc  small  tor  the 
possibility  ot  the  esta  1 1 is  h ne  r;  t ct  tacy  ccn  nunicaticn/connecticn  . It 
is  ret  noted  also  an  increase  in  the  seysmea k ust icheskoy  activity 
Lefcre  separate/individual  powerful  push  eaithguakes.  On  the 
contrary,  before  the  "-sea  le-numter  jer  k / i it  p u 1 s e on  4 June  was 
observed  six  hear  calm,  whereas  during  ether  days  se ysmoa ku s t ic h es k i ye 
phenomena  were  noted  cn  the  average  alncst  hourly.  It  is  p>cssitle  to 
issue  that,  in  the  e xten  t/e  1 c nga  t ion  ct  this  prolonged  (from  the 
viewpoint  of  this  se ysmea k us t ic hes k ege  mcde/ccr cit ions)  calm,  ir  the 


revealed  then  hy  an  especially  powerful  jer k/i i { else. 
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latlc  17.  Ccnpatiscn  of  tines  cl  the  svtupieniy  ot 
seysmcakusticheskxkh  mo  nen  t u n/a  m ulse/ p u lse  s with  seismic  push. 
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The  arrival  of  the  lcw-f teguency  seismic  wave  E sometimes  coincides 
with  the  arrival  of  high-frequency  se ys a ca k ust  i c t es key  wave,  tut  it 
can  delay  on  C.3-0.8  s.  The  sutjective  perception  of  sound  and 
jer k/i n pulse  confirms  this  observation.  Usually  operator  heard  the 
hum  of  jer  k/ i m p u lse  earlier  ttar  perceived  1 c w- f requenc  y earth 
teeners.  Is  explained  this,  apparently,  by  the  fact  that  the 
seysnioakust  icheskiye  vibrations  are  excited  vith  the  very  beginning  of 
the  discontinuity  which  during  further  develcpmert  causes  mere 
powerful  1 c w- f reque ncy  vitratiers. 


Analysis  cf  notations.  Steve  it  was  iterticred,  that  all  the 
observed  se ys m ca k us t iche s k i y e phenomena  clearly  at  divided  into  two 
classes:  mo  ire  rt  um/ itr  pu  Is  e/ p u lses  ard  prolonged  oscillating  processe 

(hums)  (Fig.  85).  The  visible  frequency  cf  waves  in  these  notations 
varies  within  limits  80-12C  hz.  i.e.  it  lie/rests  at  the  sacy  lower 
graitsy  cf  +ne  passband  cf  se ysm cak ust  i c hesc y equipment.  On  the 
notation  cf  seme  earthquakes  ana  shocks,  are  noted  two  waves  cf  the 
approximately  equal  intensity,  divided  by  tine  irterval  0.2-0.45  s. 

The  origin  cf  the  second  wave  unlike  the  first  (straight  lire)  tc 
establ ish/install  is  difficult.  It  is  pcssitle,  it  connected  with  the 
excharge  cf  waves  on  boundaries  in  sedimentary  thicker. 

The  cscil logra ms  of  the  phenomena  cf  the  second  class  (hums) 
consist  of  continuous  pulse  trairs,  pede 1 z ba y us hch i khsya , attenuating 
ard  being  renewed,  tc  15  minutes  (Fig.  66).  The  visible  pulse 
frequency  on  the  first  clservaticn  station  was  7C-120  Hz,  or.  the 
record  - 120-160  Hz. 
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Fcr  the  mete  detailed  de  te  r m i n at  ie  r cf  the  frequency  spectra  c£ 
the  recorded  sey smoa k us t ic he s K i hh  phercmsna  at  first  from  oscillograms 
aie  determined  the  maximum  amplitudes  cf  nctaticrs.  If  amplitude  did 
net  exceed  the  maximally  undisterted  amplitude,  determined  in  th» 
dy  ramie  characteristic  cf  equipment,  ther.  rctaticn  was  utilized  for 
the  frequency  response  analysis,  which  was  being  carried  out  by  the 
repeated  reproduction  of  magnetic  recording  witf  magnetic  recorder. 
Frcm  the  cuterop  of  magnetic  recorder  the  signal  cf  podavalna  the 
analyzer  cf  the  noise  spectrum  c£  AW-2  n,  the  maximum  amplitude  at 
cutcrcp  of  wnich  was  observed  on  oscillograph.  The  obtained  spectrum 
cf  the  speed  of  displacement  was  recounted  acccrdirg  to  Known  formulas 
irtc  the  energy  ct  spectrum  cf  density  ererciv  tc  observation  point. 
The  value  of  energy  density  was  computed  acccrdirg  tc  the  formula: 

* -fb-VS-A/. 

where  pV  it  was  computed  the  acoustical  stiffness  cf  medium;  f are  a 
frequency,  Hz;  Sr  - the  value  cf  spectral  cersity. 
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Fiy.  85.  Oscillograms  of  the  phenomena  ct  the  let  class. 

Earthquakes:  1 - 8 hour  3d  nin.,  5 June  (■4-S'  h ) ; 2-8  hour  4 £ min., 
5 June  (•J'/l  / ; 3-8  hour  58  nir.,  5 J une  (m,  i?  fa .)  ; 4 - 18  hours  5 1 tfMl 
nin.,  8 June  (zi)  ; 5 - 10  hours  10  min.,  13  Jure  ; 6 - 1c  hours 

22  nin.,  17  J une  (4t)  ; 7 - 0 hour  49  Bin.,  17  June;  8 - 1 hour  C7 
nin.,'  17  June, 
key:  ( 1 ) t , s . 


Eig.  66.  Sections  ot  the  cscil lcgtams  cf  the  phenomena  of  the  2nd 
class.  C>ratiny/crash:  1 - 05  hours  C9  min.,  S June;  2 - 13  hours  1C 

nir.,  10  June;  3 - 7 hours  38  nin.,  1C  June, 
key  : ! 1 ) t , s . 
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tci  earthquakes  and  shocks  (phe  rcmena  of  the  first  class)  the 
character  of  the  frequency  spectra  is  alncst  idertical  (Fig-  67). 
Consequently,  the  phenomena  cf  the  rirst  class  ate  the  very  weak 
earthquakes,  ntotmec hac n ye  hy  lcw-t tecuency  seismic  equirment  due  to 
its  insufficient  sensitivity.  lhe  frequency  spectrum  of  these 
phenomena  is  the  inclined  straight  lire,  which  characterizes  a 
powerful  decrease  in  the  high  frequencies  in  the  spectrum)  energy 
density  decreases  by  an  crder  with  an  irctease  in  the  frequency  cn 
7C-6  C Hz). 

The  spectrum  of  the  phenomena  cf  the  seccrd  class  has  ancther 
character:  is  observed  the  maximum  of  the  spectrum  at  frequency 

12C-16C  Hz,  on  both  sides  trcn  which  the  spectral  density  s uf f i cien*l y 
sharply  drops.  The  high  frequency  cf  these  phercmena  testifies  +c  a 
comparatively  small  distance  ci  gecphcre  ftcm  driver.  It  is  possible 
that  these  phenomena  are  connected  with  the  processes  of  the  failure 
cf  the  rcck/species  of  sedimertary  covering. 

The  findings  make  it  possible  to  approximately  evaluate  the 
t u 1 1/t c ta 1/cc m plete  energy  spectrum  of  earthquakes.  For  determining 
the  magnitude  ct  absorption  cf  elastic  waves  it  is  possible  tc  use  S. 
I.  Vasiliev's  data  (1962).  Curing  the  calculation  selected  minimum 
value  cf  the  decrement  of  absorption  cf  V = C.C1  (Table  18)  . 

Acoustical  stiffness  PV  is  accepted  equal  tc  5. 1C5  g/cm*»s.  It  is 
evident  that  upcr,  consideration  ot  absorpticr  the  density  of  the 
frequency  spectrum  in  the  rarge  cf  accustic  frequencies  becomes 
approximately  constant,  and  the  energy,  transferred  by  these 
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vibrations,  is  equal  or  clcse  to  the  energy,  calculated  fton 
lew-frequency  seismic  data-  Apparently,  during  earthquake  are  excited 
the  seisuic  fluctuations  cf  the  very  treed  tend  ct  frequencies,  tut 
high-frequency  oscillations  sufficiently  rapidly  attenuate  and  the 
crly  saali  depths  of  the  crigin/hear t hs  cf  j er k/ i n pu lses  cortritutc  tc 
the  fact  that  cn  surface  is  rcted  the  perceptible  level  of 
seysmcakusticheskikh  cscillations. 
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Fig.  fc  7 . Spectrum  of  the  energy  density  cf  earthquakes  (a)  , cf  shcc* 
(t)  anc  of  phenomena  II  class  (c) . 1 - the  average  spectrum; 

earthquake;  2-12  hours  22  min.,  17  June;  3 - ictc  22  hours  19  nin., 
1 h June;  4 - 06  hours  39  min.,  15  June;  c - C8  hcuLS  38  min.,  5 June; 
6-08  hours  48  min.,  5 June.  Shock:  7.  CC  hcurs  49  min.,  17  June; 
6 - C9  hcurs  35  min.,  13  June;  9-08  hcurs  26  min.,  11  June;  1C  - 14 
hcurs  C2  min.,  10  June.  Grating/crash:  11  - irtc  03  hours  58  min., 
17  June;  12  - 13  hours  1C  min.,  10  June;  13  - irtc  02  hours  32  min.. 


12  June. 

key:  (1)  lq  £,  etj/am*gts 
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apparently,  is  connected  with  tie  d ist  u r b a r c «/ t r e a k dc  wn  o f tie 
uniformity  in  time,  which  is  cue  ct  the  basic  iritial  axioms  of 
Ecisscr  distribution. 


Negative  binomial  distribution  is  ettaired  else  for  the 
seysmoakust  iches  K i k h phercaera,  observed  in  the  ccal  beds  of  Donbass, 
dancercus  or  the  ejections  cf  carton  and  gas;  its  transition  to 
qecmettic  is  realized  in  this  case  when  selecting  time  interval,  equal 
tc  1-1.5  hours  (Antsy fereva,  1967).  Thus,  from  the  viewpoint  of 
mathematical  statistics,  the  iterative  impulses  cf  Tashkent  earthquake 
and  the  seysucakust  iches  k i ye  mo  me  r;  t u n/i  m p u 1 se/p  t lses  of  carter: 
shaft/mines  nave  common/ceneral/tctal  features,  although  they  are 
a ist  i n g u ish eu  ty  characteristic  time  scale  ( ep p r c x i n a te 1 y or  cne  and 
c r.e-h  a If  order). 

] 

her  the  focus  zene  of  the  Tashkent  earthquake  cf  the  reascr  fer 
r cnccinciuence  in  time,  can  be  explained  by  the  r eednerodos t • yu  cf  the 
thr ee-dimensicnal/space  state  cf  recks  in  the  regicn  of  ori jin/hear th, 
ty  the  complexity  ot  their  geological  structure  end  ly  the  presence  cf 

* 

j a larger  or  less  quantity  previously  realized  discontinuities  of 

ccrtinuity  in  the  different  places  c. f fccus  zone. 

ft 

On  the  possibilities  of  the  seysmoakustreheskege 

>.  fcrecast/pr  edict  ion  ct  earthquakes.  As  a result  cf 


seysmoakust icheskikh  observations  in  conjunction  with  recording  the 
iterative  impulses  of  Tashkert  earthquake  es ta b 1 ished/insta  1 1 ed  any 
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p cs  £ ib  i li  t y of  forecasting  the  torque/mcment  of  the 
a p p to  a c h/ap  pr  ox  i mat  ic  n ct  separate/ individual  jerk/impulse.  This, 
ccwever,  not  that  means  that  is  impossible  tie  s ey smoak ust iches k i y 
fcrecast/pr edict  ion  of  the  danger  ct  the  ap p rcacl/approxima tion  cf  the 
first,  tasic  jer  k/i  m p u lse  ct  earthquake.  Seismic  u cde/cond  i t ic  r.s  in 
the  period  cf  iterative  impulses  qualitatively  differs  from  the 
mcde/ccnditions,  which  existed  tc  the  first  ;e t k/im p ulse , transition 
frcn  ere  ircde/cond  i tions  tc  another  can  te  revealed  in  hiyh-f  recuency 
seysmeakust icheskoy  range  ccrsiderally  mere  sharply  than  in 
1 c w-f requeue y . This  assumption  is  corfirmed  by  seme,  unfortunately  hy 
the  very  scarce,  direct  clservaticns,  carried  cut  in  1950  ir  Garmskcy 
seysmoaktivnoy  ranqe.  Recording  was  ccrcucted  vith  the  aid  of  the 
cecphcre  cf  (Antsyferov,  1964),  of  us  t anc  v le  nricna  tasic  granite 

rcck/species  in  the  gallery  cf  Garmskcy  gecjtysical  station.  The 
signal  ct  geophone  after  amplifier  was  detected  and  was  rec or d/ wr it ten 
kith  the  aid  cr  low-frequency  mirror  gal vancietcr  tc  the  ph c* c-p aper , 
placed  cn  the  drum  of  usual  seismic  registrira  1 - As  a result  was 
reccrd/w titter  not  the  iritial  signal,  tut  cr. ly  its  envelope,  which 
gave  the  sufficiently  precise  ccrcept  atcut  the  time  of  arrival  cf 
m c m en t u m/ im p u 1 se/p ulse  ard  very  approxinatec  - clcut  its  form. 
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Statistics  ot  seismic  aiid  acoustic  ]ei  k/i  n p ulses.  Some 
supplenentary  data  fee  tie  comparison  cf  seismic  phenomena  with 
se y smca k ust ic hes kirn i ate  acquiied  as  a result  ct  statistical 
processing  a conside cab  1 e quartity  (it  is  ncte  than  600)  ot  iterative 
impulses  ct  Tasnkert  earthquake  tor  the  peLicd  with  26  April  through 
11  November  19bo.  Esta LI ished/inst  ailed  that  the  d is^r  it;ut  i c n ci 
jerk/impulses  in  time  satieties  the  sc-callec  "regative  oincmial 
d is t r i t u tic r " ct  the  probabilities: 


J (r  ■ k r \)p‘  q"  ■ 


(•here  k = 0,  +1,  +2,  C<p^1+q-1, 


Eage  1S9. 


The  simplest  form  the  distribution  cf  seismic  jerk/impulses 
acquires  ter  the  4tt-hcur  intervals  cf  countdown:  it  is  reduced  tc  the 

so-called  "geometric  distribution”  cr  the  pr ct a h ilit ies: 

/(*'.  1,  p)  ~ pq* , 

where  k it  is  reduced  a quantity  cf  je r k/ i n p t 1 s e s , which  are  necessary 
tc  tine  interval,  equal  tc  two  calendar  cays.  Ir  the  given  trcce 
cc m mcn/gene r a 1/t ota 1 formula,  spravledl  i vcy  Icl  any  arbitrarily 
vytranykh  time  intervals,  the  value  is  ecual  tc  the  multiplicity  cf 
assigned  time  interval  with  respect  tc  UE-hcur. 

The  geometric  distribution  cf  iterative  impulses  very 
substantially  deviates  ften  the  Pcisscr  distribution,  which. 
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Fayes  160  ard  161. 

r3i/e  / S 

Ihe  calculated  values  o £ energy  in  the  c i i c i r/ h e ci  t h repeated. 
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• • 0r  the  notations  of  seismo-acoustic 

at  Garmskoy  geophysical  station  according  to  the  Method  "of 
envelope  (a)  are  the  local  momentum/impulse/pulses;  b)  earthquake) 


/V« 


6) 


Fig.  89.  Oscillographic  notation  seismo-acoustic 

r A)  moment um/impuls e/pulse  ■ : B 

Key:  (1)  1 a. 
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Fiy-  9C.  Ifpul'sy  and  the  hums,  which  preceded  and  which  a cccm pa niea 
the  jer k/impu  lses  ot  the  Tc v i 1 »- Lcr inskcqc  earthquake  on  22  November 
195C  ( rif  leman/yunners  under  fikscvcy  lire  cctec  the  je  r k/i  ir  p ul  ses  cf 
earthquake,  recorded  by  Garmskoy  staticr). 
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Fcr  some  earthquakes  in  ye p i tse r.t  r a 1 ' n y a up  tc  200-300  ka 
distance  whose  spectrum  sufficiently  high-frequency,  on  the  filn/sttip 
cf  seysacakustichesicoy  recording  were  obtained  the  completely  distinct 
nctaticns  on  which  were  distinguished  tie  tc rg ue/&cments  of  arrival 
fccth  lcr.g  it  udi  nal  and  transverse  haves  (fig-  86). 

Occasionally  notation  according  to  the  aethcd  of  envelope  has 
duplicated  ty  the  usual,  undetected  nctaticn  by  high-frequency 
galvancaeter  hith  natural  frequency  800  tz.  However,  in  connection 
hith  the  large  expenditure/ccnsua pticn  cf  the  pbctc-paper,  necessary 
fcr  cttaining  the  solved  nctaticns  cf  h ig h- f re g u ency  processes,  the 
vclume  cf  this  recording  is  very  small.  flched  rot.  less  it  was 
possible  to  ottain  several  nctaticns  cf  se p a ra t e/indi vid ual 
sey  sn  c a k ust  icheskikh  mo ne n t u n/i a f ulse/p ulses  (Fig.  89a),  or  tc  write 
prolonged  scnic  potsess  (hun)  (Fiq.  8St)  . The  visible  fundamental 
frequencies  of  the  recorded  se ysmca k ust ic hes k i k h processes  lie/resteu 
at  range  from  45-50  to  25C-3C0  Hz,  whereupcr  the  frequency  range  of 
registering  apparatus  was  tygcne  knowingly  scaewhat  wider:  fron  25-30 

tc  35C-5CC  Hz. 

Seme  results  of  se ysmcakustichesk i kh  observations  in  Garmskcy 
range  are  of  direct  interest  fcr  the  prctlen  cf  prctnoza  in  time  cf 
intense  local  earthquakes-  Unlike  recording  in.  Tashkent,  Garmskaya 
recording  was  carried  out  net  in  the  period  cf  the  aftershocks  cf 
powerful  earthquake,  while  in  usual,  relatively  calm  period.  Powerful 
lecal  earthquakes  fcr  time  cf  recording  ate  rot  hygene.  However,  ir 
tcvilfe-Dcre,  approximately  25  km  of  Garoskcy  station,  on  22  November 
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1S5C  occurred  "-sea  le-numte  r earthquake.  figure  90  depicts  the 
results  cf  recording  se y s mca kus t ichesk i k h phenomena  during  the  tine 
ficii  f 6 heurs  36  min.  (here  ard  throughout  Greerwich  mean  time)  cn  22 
November  to  2 hours  32  min.,  23  November.  The  direction  in  which  cne 
should  read  notation  shewn  by  horizontal  ar r cw/ p c i nter, 
seysmcakusticheskiye  momentum/im pulse/pulses  are  shewn  by  vertical 
primes  under  fiksovoy  line.  The  total  quantity  cf  se par at e/ i nd  i v id ua 1 
itcmentuir/impulse/pulses  is  about  20C.  Ir  natural  notation  the 
m c men t u n/imp ulse/pul ses  so  cf  intnesivny  that  their  upper  boundary 
disappeared  from  the  field  cf  view.  With  perec berchivanii  they  aLe 
conditionally  shown  identical.  Cn  the  same  film/strip  it  is  recorded 
several  hums  by  duration  t r cm  2 to  20  minutes.  Ihey  are  reproduced 
with  the  preservation/Letert  icn/uairtairing  cf  the  character  of 
rotation.  Ey  the  rifleman/gunners  under  fiksovey  line  are  shewr  the 
torque/ moments  of  the  arrival  of  the  waves  cf  the  first  jerk/impulse 


cf  earthquake  and  subsequent  vcvtcrnykh  jer k/im p ulses. 
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Cn  the  initial  part  of  the  notation  (tc  the  terque/momer. t cf 
earthquake)  it  comes  a total  cf  6 m c men t u m/ i m pu Ise/pulses,  distributed 
in  time  as  follows:  about  17  hours  3C  min.  (almost  3.5  hours  tc 

earthquake)  appeared  the  first  group  cf  tour  mcnentum/impulse/pulses, 
19  hours  30  min.  (1.5  heirs  tc  earthquake)  - an  additional  two 
mcmertun/impulse/pulse,  and  finally  for  3 minutes  tc  the  arrival  cf 
seysmichesoy  wave  - an  additional  two  m c me n t u m/ i n p u lse/pulse . 
Earthquake  was  anticipated  also  were  prolonged  ty  the  hum,  which 
initiated  19  hours  44  min.  (for  1 hour  1C  nir.  do  zemletr4sen i4 ) i 
zacnei vwims4  v 20  hours  C3  min.  The  amplitude  cf  the  oscillations  cf 
this  hum  first  grow/rose,  then  it  drcppec,  being  omitted  at  various 
tor que/moments  lower  than  the  threshold  cf  response  of  registering 
apparatus.  Eut  the  common  character  cf  process,  it  we  smooth 
nenuniformities  with  period  tc  cne-twc  minutes,  gradually  growing  with 
the  sharply  breaking  itself  end. 

2C  Hours  54  min.  is  recorded  the  first  shock  cf  earthquake.  It 
is  interesting  that  neither  it  rcr  seccrd,  followed  after  21  min. 
after  it,  were  not  accompanied  ty  acoustic  impulses  in  Garme. 

Ful 1/t eta  1/complete  silence  is  bygone  also  ir  the  interval/gap  between 
the  first  and  second  shocks.  Then  the  following  13  shocks,  recorded 
cn  this  film/strip,  occurred  against  the  hackgrcund  cf  the  very  high 
seysmeakust ic heskoy  activity:  tc  each  shock  it  comes  on  the  average 

in  15  ircmentum/impulse/pulses,  and  two  cf  them  (3-1  and  5-1)  occurred 
against  the  background  cf  the  hums  cf  large  intensity. 

In  this  respect  is  observed  the  great  similarity  to  the  picture 
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cf  the  aftershocks  of  the  Tashkent  earthquake,  which  is  supplemented 
ty  the  numerical  relationship  between  a quantity  of  jerk/impulses  and 
a quantity  cf  seysmoakust ichesk  ikh  mo me r t u m/ i m p u lse/pul sps.  The 
latter  in  both  cases  approximately  by  ar  crcer  exceed  a quantity  cf 
jerk/impulses.  It  is  pcssitle  tc  assume  that  the  lively 
se ysmca k ust icheska y a activity  - the  index  cf  the  excited  state  cf  the 
seismic  joint,  consequence  cf  which  are  the  numerous  iterative 
impulses-  tin  f crt  una  t el  y , reccrdirq  se  ys  ica  k ts  t ichesk  ikh  phenomena  in 
195C  is  finished  on  the  described  iilm/strip;  therefore  there  is  nc 
possibility  tc  conduct  the  comparison  of  accustic  and  seismic 
phenomena  in  the  period  cf  the  aampinc  cf  mass  - also  as  for  a 
Tashkent  earthquake. 


In  the  relation  to  the  forecast  value  cf  the  given  materials,  the 
interest  causes  the  seismic  hum,  recorded  a p p r c >i na tely  per  hour  tc 
earthquake-  In  aLl  prooability,  it  is  the  ser q irg/ccalescence  cf  the 
separate/  indiv  idual  incme  r t u n/ i m p u lse/ p u 1 ses  , following  one  after 
ancther  sc  frequently,  that  cn  notation  they  carrot  be  solved.  Ir  tv 
tacm  the  case,  this  hum  cne  should  ccrsiaer  equivalent  at  least  of 
several  hundreds  of  momentum/impulse/pulses,  which  is  complete 
unccmmcnly  ter  this  reyicn. 


V. 
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The  pure /cleaner  case  cf  the  reanimaticn  cf  the 
seysmoakust  icheskoy  activity  before  the  local  earthquake  illustrates 
Fig.  91.  Against  the  background  cf  almcst  t tl  1/tctal/complete 
stability  (cne-two  mcm^ntuir/impulse/pulse  in  the  ext  ent/e  lo  r gat  i c n cf 
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several  hours  cn  5 October  1950)  in  period  with  21  hours  on  tc  22 
hcuts  15  min.  is  recorded  ccnpact  group  cf  34  mcnentum/impulse/pulses. 

I age  16  3. 

A p p rcxi  iratel  y through  half-hour  after  this  is  noted  weak  local  (about. 
2-x  of  balls)  earthquake. 


* 


* 

v. 

h 

/• 

tr 

t 

ffl 

i 


» 

I 

* 


C.r  13  November  1950  14  hcuLs  2 6 Bin.  35  s.  in  the  region  of 
Garmskcy  station  occurred  the  vertical  jer  k/ i m p u Jse  ty  force  to  3 
tails,  that  was  fceinc  acccnparied  Ly  antchcic  htn.  Audio  equipment 
noted  its  arrival  ny  approximately  16  s.  earlier  than  seism cgra p hs 
(recall  that  the  analogous  lead/advances  were  observed  in  Tashkent). 
The  scric  process,  which  accompanies  je r k/ i i pu  1 s e , lasted  about  40  s., 
then,  after  interruption  by  duration  to  5C  s.,  it  was  renewed  ana 
continued  about  125  more  s.  Eut  there  is  special  interest  completely 
ir  the  uncommon  reanimaticn  cf  seysmoak ust ic les key  activity,  which 
preceded  this  jerk/impulse  in  the  e xte n t/e lc rga t icn  of  several  hours. 
Ir  spite  cf  interruptions  into  the  notations,  caused  by  technical 
reasons,  after  ten-heur  the  period  cf  the  recording  before  the 
jerk/inpulse  is  counted  several  hundreds  of  distinct 

moment u m/i mpulse/pulses,  whereas  ethers  ate  fused  into  groups.  After 
^erk/inpulse  began  gradual  damping  and  s e ys m ca k ust iches k iy 
mcde/ccrd it  ions  it  returned  tc  usual:  several  mcme ntum/impu 1 se/ pu lses 

in  a 24  hour  period. 
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1 he  given  examples  ate  too  tew  in  runter  in  order  to  serve  as  the 
dcuttless  proof  ot  the  possibility  cf  the  f c reca st/predict  ion  of  the 
local  earthquakes  accordirg  to  se ysmoak us t i c tes k i b data.  Moreover 
another  nevyyasneno  is  the  assuned  tc  be  tine  from  the  t.  ora  ue/m  c a e n t 
cf  an  increase  in  the  se ysmc a kust ic hesk c y activity  to  the 
tcrque/ncment  of  earthquake,  the  intensity  cf  earthquake,  epicertral 
distance,  the  depth  cf  c r icin/heartb,  etc.  It  is  possible, 
apparently,  tc  assert  just  research  on  the  s eys n ca kust iches kogo 
ncde/ccnd  it.  icns  cf  seismic  active  regions  ne  les  p crspektivuo  tron  the 
viewpoint  of  the  possibility  of  the  i r ves  t i c a t ic  r of  the 
weather-forecast,  signs  cf  the  apprcachirg  local  earthquake,  or,  at 
least  the  determi nation  cf  transition  frcic  the  calm  tc  the  excited 
state,  connected  with  the  cc nsi dera tl y larger  probability  of  the 
nanifes+aticn  cf  earthquake. 

end  section. 
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Chapter  IV. 
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RESIDUAL  STRAINS  ON  THE  SUFFACE  CF  EAFTE. 
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CFACK  FORMATIONS  ON  THE  SURFACE  CF  EAFTE  IF  EPICFNTFAL  RANGF. 
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For  the  explanation  cf  the  skir.  effect  cf  Tashkent  earthquake  and 
its  coxirunication/ccnnect  icn  with  geology  cf  recicn,  is  organized  the 
large  group  of  geologists  and  scientific  workers  cf  the  institute  cf 
ecology  and  geophysics  im.  Kh.  M.  Atdullaeva  the  A.S.  of  the  Uzt.SSF. 

Ir  the  collection  of  factual  material,  participated  M.  A. 
Akhaedzhancv,  C.  M.  Ecriscv,  D.  Eh.  Yakubcv,  R . F.  Ibragimov,  A.  A. 


* Aripcv,  A.  Kadyrov,  K.  Eakhman,  hy  C.  F.  Gcr’kcve,  I.  Usmancv,  Yu. 

t"  Shabaev,  Z.  Muradov,  Kh.  Abdullaev,  B.  Isakdsharcv,  I.  V.  Rubanov  et 

al.  data  of  the  participants  of  group  were  generalized,  supplemented 
ard  corrected. 
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Surface  cracks  in  soil,  asphalt,  ir.  h a r c-s  u t f aced  p>uvement£  cf 
pavements  and  toads.  The  special  f ea  t ur  e/ pe  cu  1 i er  i t ies  ot  the 
manifestation  ot  tr  e ino v a t cs t i cn  the  surface  c£  the  Earth  have  great 
significance  and  can  he  used  during  the  stucj  ct  the  nature  ct  the 
earthquake,  and  specifically,  as  auxiliary  tactcr  during  microseismic 
divisicr  into  districts. 

The  discovered  and  zakartiio vannye  cracks  ard  the  zones  cf 
fracture  in  sclid  ground  at  first  glarce  are  a t r ange/locate d along  all 
possible  directions  without  any  order  (fig.  92) . however,  in  their 
location  was  r e vea  1/ cet.  ec  t e d the  deteimired  regularity. 

The  maximum  sizes  of  cracks  reach  2 c it.  ir  width  even  15-2C  m in 
length.  In  the  majority  cf  cases,  they  fern  the  series  of  the  rocker 
arms,  which  compose  the  snail  zeres  cf  fracture  ct  the  group  cf 
cracks.  Largest  (3  cm.  into  width,  50  ir  into  length  with  vertical 
displacement/movemen t into  2 cm.)  are  es ta t 1 ished/i nsta 11 ed  in  regien 
Utdy  by  G.  A.  Mavlyancv  ( 196  9). 

All  cracks  have  uneven  outlines  and  the  vertical  planes  cf 
incidence.  They  are  noted  cr.  different  constructions  and  buildings  in 
the  fern  cf  the  gaping  vertical  cracks  whose  width  from  the  hair  cf 
its  tasis/tase  gLOW/Lises  tc  the  upper  levels  tc  the  first 
centimeters.  They  are  extracted  in  plar./laycut  in  determinate 
direction  and  destroy  the  upper  levels  ct  multistory  buildings  and  the 
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upjer  parts  of  the  single-stage  construction.  f*  a n y cf  them,  we]] 
noticeable  cn  the  walls  cf  buildings,  hardly  they  are  looked  through 
in  the  sorl  of  asphalt  and  the  hard-surfaced  pavement  of  roads.  All 
these  cracks  with  the  subsequent  iterative  inpulses  were  renewed. 

A greatest  quantity  ct  fractures  estab  1 ishe c/installed  in 
epicentral  zone,  with  re nc va 1/d  is ta rce  frcn  epicenter,  their  quantity 
decreases.  Cr.  orientation  ir  plan/laycut,  ere  fixed  the  following  5 
groups  cf  cracks. 


C9- 1fc-lt 
Eage  1 fc  5. 


PAGE 


Fig.  S2.  Diagram  or  cracks  cn  the  surface  ct  tie  Earth  in  the 
epicentral  zcne  of  Tashkert  earthquake.  1 - crack  in  soil.  asphalt 
a rd  hard- surface a pavements;  2 - the  cracks  in  tuildings,  which  dc  ret 
reach  the  surface  of  the  Earth;  3 - the  ce 1 1 /€ 1 e ue nts  of  the 
occurrence  of  cracks  in  tuildings  and  c c rs t r uct i ens ; 4 -rechnaya 
system;  5 - s treet. 

Key;  (1)  cciif,  bozsu.  (2)  st.  cf  Soot  a r. . 1 3 ) st . illegible.  (4) 

st.  Is  Fisctaya.  (5)  r cl  Chirchik. 
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The  tirst  group  - radial  cracK$  diverge  frcn  epicenter  tc 


different  tides.  The  cracks  or  this  group  ate  noted  in  essence  in 
tuildirgs  and  constructions  and  rarely  ir  ha rd- s t r t aced  pavement  of 
reads  and  pavements.  Range  ct  propagation  their  2-3  kin  of  epicente: 
(region  cf  Razhgarki). 


The  second  group  of  cracks  is  cutlired  in  s 1 1 la t it ud in  a 1 
direction  in  parallel  to  streets  navci  and  Iabzak.  Cracks  clearly  are 
fixed  ir  asphalt  and  haro- surfaced  pavenent.  cf  reads,  intersecting  at 
their  way:  streets,  ditchhes,  artificial  anc  natural  constructions, 

cne  of  the  striking  examples  ct  the  cracks  cf  this  group  is  the  crack 
ir  esjnait  st.  of  the  Akhunlatae va  (in  the  regicr  cf  the  r 

f inist  r y/depar  tinent  cf  foreign  affairs  cf  the  Czh.SSR),  which 
intersects  across  st.  of  A kh unba I ae va  , I e n i n c , Sa n ar kands kuy u , the 
ditch  cf  Ankucr,  the  central  stadium  of  "Fakhtakcr",  the  locatirg 
tetween  them  houses,  the  ccrcrete  enclosures  ct  ditchhes,  further  is 
cutlired  tc  west  to  the  ditch  of  Karakamysb  end  attenuates.  In 
parallel  to  it  are  detected  ar  additional  five-six  cracks,  forming 
zone  whose  width  is  up  tc  2 km  and  whose  extent  is  tc  14  km.  Ir  the 
east  the  various  cracxs  cf  this  group  reach  the  ditch  to  Karasu.  Arc 
nest  developed  sublatitudinal  cracks  in  epicentral  zene,  i. e. , in  the 
center  section  of  the  city.  In  the  western  part  cf  the  crack  of  this 
croup,  they  have  an  azimuth  cf  stri ke/ccur se  85-1GC0,  while  in  eastern 
they  have  110-120°. 


To  the  south  hatitatle  mass  in  regicn  the  streets  of  high- voltage 
(eastern  part  of  the  city)  crack  in  essence  ere  observed  withir  the 
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nails  cf  single-stage  houses,  only  in  the  single  cases  - in  scil.  The 
general  zone  ci  rracture  in  this  part  cf  the  city  has  a width  tc  2-2.5 

ks. 


The  third  group  is  cracks  cf  northeastern  direction  with  the 
azinuth  cf  st  rike/ccurse  40-50°.  They  ere  fixed  frcir  the  regicr  cf 
Turkoman  market  - on  south  west  to  the  regicr  cf  the  park/fleet  cf 
"conquest"  - cn  nortneast  cn  extent/elcr gaticn  6-9  km.  Majority  cf 
then  was  cutiir.ed  in  the  scil  cf  epicentral  tarce. 

Eage  1 6€. 

Thus,  the  span  cf  the  zone  cf  the  fracture  cf  the  third  grcup  is 
4-5  km. 

The  intersection  of  the  cracks  of  three  grcups  in  the  center 
section  of  the  city  coincides  with  the  epicentral  zone  of  earthquake 
ir  the  region  cf  Urdy  and  Kastgarki. 

{ » 

The  fourth  circular  grcup  cf  cracks  is  outlined  in  essence  in 

f 

fundings,  rarely  in  soil.  They  gird  epicentral  zone  and  have  alncst 

ft 

concentric  form.  The  cracks  cf  this  grcup  are  clearly  expressed  in 

f 

the  western  part  or  the  zcne  near  p le ystcse ystc vcy  range,  less  clearly 
- cn  the  eastern  outskirts  cf  city. 


t 

i 

I 

ft 

* 


The  fifth  group  of  cracks  is  arranged  along  the  ditchhes  of 
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Eurdzhar,  Lanzak,  to  Chorsu,  etc.  As  a result  c f earthquake  occurred 
settled  phercmena  in  soil.  Especially  this  is  rcticeable  along  a deep 
ditch  Chcrsu,  which  takes  place  from  the  stacium  ot  PakhtakCL  tc  the 
area  of  A kh  un  t abaev  a,  anc  cr  ditch  r.avci  ard  latzak,  by  the  edges  of 
water  rlcws,  are  detected  the  cracks,  the  parallel  configurations  cf 
the  river-beds  of  channels. 

As  a whole  of  the  systeir  of  the  cracks,  which  accse  on  surface, 
they  take  the  form  cf  polygonal  sections.  Ir  this  case,  the  maximum 
failure  of  above-ground  structures,  as  a rule,  is  timed  to  the  zones 
cf  intersection  ot  the  cracks  of  different  croups. 

Duriny  tne  subsequent  days  after  each  ccnsiceratle  underground 
jetk/im pulse,  were  carried  cut  systematic  observations  of  the  state  of 
cracks.  It  was  explained  that  after  each  powerful  aftershock  (5-7 
tails)  crack  ex  per ie nee/ te s t ea  restoration  ard  further  development, 
increasing  in  exten t/elongat ion  and  width.  For  example  on  the  area  of 
Cctcbei  market  cracks  in  scil  were  extended  to  the  nagaina  cf  "Takhir 
and  Zukhra",  tut  with  the  aftershocks  they  crossed  building.  Similar 
phercnera  are  observed  everywhere  (stadium  ct  Eekhtakor,  the  region  cf 
executive  committee,  etc.). 

Cracks  within  the  walls  cf  heuses,  tuildirgs  and  const ruct iens . 
According  tc  the  cl assi f ic a t ion  cf  V.  T.  Fasskazcvskiy  et  al.  (1967) 
cf  crack  in  buildings  and  constructions  are  subdivided  into  twe  groups 
- structural  and  structura  1/cesicr.  The  first  appear  on  the  nondtessa 


joints  cf  brickwork,  are  developed  in  angles  arc  intersecticns  cf  the 
walls  cf  buildings,  the  rede/units  cf  berds,  cr  the  outlines  of 
apertures,  in  the  joints  ct  overlaps,  etc.  The  s t r uctur a 1/ desi c n 
cracks,  named  us  se y siroge  r, ny  a i , destroy  £ t r tc  t u ia  1/desig  n 
ccroaun icaticr./connections  cf  buildings  and  c ens t ructions  and  are 
connected  with  the  overcoming  of  the  considerable  frictional  forces 
and  cohesicn/coupl in g constructions.  The  cracks  cf  this  group 
slartwise  intersect  entire  construction  cf  buildings,  they  have 
X-shaped  forms  in  load-bearing  walls  and  the  partitions  of  brickwork 
cr  elongated  horizontally  higher  than  the  base  the  buildings  anc  lower 
than  garret  overlaps. 
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The  basic  subject  of  investigation  was  the  second  group  cf 
cracks.  For  them  were  measured  the  c e 1 1/ e 1 e ae r t s cf  the  occurrence  cf 
the  planes  of  discontinuities,  as  a result  cf  which  it  was 
re  veal/ detect /expo seed , that  the  planes  cf  cracks  fall  to  the  side 
item  epicenter,  i.e.,  the  plane  cf  incidence  in  the  oblique  cracks 
within  the  walls  of  constructions  are  perpendicular  to  the  direction 
cf  propagation  cf  longitudinal  waves.  The  argles  cf  incidence  in  the 
plares  ct  cracks  within  the  walls  cf  construct  ions  with 
apprcach/approximat icn  tc  epicenter  u as r ' sha y u t s ja  and  in  the  region 
cf  epicenter  become  parallel  tc  the  earth's  surface. 


Horizontal  cracks  in  walls  ate  arranged  largely  under  windows  cr 
near  the  base  cf  buildings,  thinner  abeve  windows,  lewer  than  garret 
overlaps.  Ey  restoring  perpendiculars  tc  the  planes  of  cracks  is  made 
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the  attempt,  at  least  roughly  to  evaluate  the  defth  of  the  occurrence 
cf  the  giyotsentra  of  earttquake.  It  proved  tc  te  order  5-7  kin  that 
it  nil  agree  veil  with  irstrument/tocl  data. 
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Ir  the  walls,  at tange/lccated  alcnc  the  direction  of  preparation 
cf  seismic  waves,  ate  formed  ctlique  cracks,  whereupon  one  ct  the 
cracks  hardly  is  noticeable.  It  is  clear  the  f iksiruyetsya treshchina, 
ar rarge/lccated  perpendicularly  tc  the  prcpacaticn  cf  seismic 
t ay/teair. 


Ect  if  the  walls  ate  aligned  acr css  the  propagation  of  seismic 
waves,  tnen  in  them  also  are  formed  X-shapec,  equally  wide  cracks. 
'Ihese  walls  are  destroyed  mere  powerfully,  and  in  many  instances  they 
crumble. 

As  a result  of  numerous  iterative  impulses,  occurred  the 
restoration  previously  placed  cracks. 


> 

* 

t 

* 

i. 


The  incident  direction  in  the  cb ject/s u t je c ts,  even  ducts, 
actennas  and  other  vertical  columnar  cc r s t t uc t i c r s has  the  determined 
regularity.  In  the  majority  ct  cases,  these  ot ject/sub jects  fall 
towards  the  direction  of  seismic  ray/team,  i.e.,  tc  the  side  of 
epicenter.  On  the  basis  cf  the  analysis  of  an  i rcidence/dr cp  in  tho 
ducts  and  other  vertical  ccn st r ucti ens , is  comprised  the  map/chart, 
which  makes  it  possible  tc  localize  the  epicentral  zene  of  Tashkent 
earthquake  (Fig.  93). 

In  the  failure  cf  chimney  stacks  and  buildings,  also  is  detected 
the  regularity.  The  relatively  greatest  failure  ct  chimney  stacks  and 
buildirgs  term  concentric  tands  from  3CC-4CC  m wide  of  epicenter, 
increase  to  1C00  m on  tne  boundary  cf  pie ystese ystevey  range.  Eards 
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in  plan/layout  delineate  cval  with  the  long  axis  cf  northeast 
str ike/ccurse.  band  edges  tc  a certain  extert  are  carried  cut 
ccndit  icnally  and  tentatively-  Finally  this  phercmenon  is  not 
explained;  however,  is  net  excludea  the  possibility  of  tne  appearance 
cf  such  ancmalcus  zones  as  a result  of  the  f cr  u a t len/edu  cat  ic  n ct 
standing  waves  in  the  layer,  which  covers  crystal  basement. 

[age  16b. 

Curing  Tashkent  earthquake  ate  ncted  also  the  rotations  cf 
different  ot ject/sub jects , for  example:  memorials  tc  Gogol  cn 

analogcus/simi lat  street,  tc  Akhuntataevu  in  the  park/fleet  im.  S. 
Fahimcv,  tc  A.  S.  Pushkin  cn  Fuskinskeye  area,  the  cylindrical  trick 
duct  ct  the  bciler  rcom  cf  the  palace  cf  art  ty  height  20  m , the 
columns  of  harrier  in  the  ccurt  cf  the  P i c i s t r y / de par tmen t ct  foreign 
affairs  ct  tne  Uzb.SSB.  Chimney  stacks  in  the  region  of  Beshagach, 
working  town  and  other  places  turned  themselves  arcund  axis  to  angle 
fren  5 tc  15°.  In  this  case,  the  maximum  ancle  cf  rotation  is  ncted 
in  epicentral  zone  and  decreases  during  remc va 1/cistance  trem  it- 

Hcusehcld  articles  (furniture,  ovens,  coolers),  and  also  machine 
tools,  school  desks  the,  etc  also  ct  ispytyali  vertical  motions. 

The  wide  acceptance  cf  cracks  was  observed  cn  the  surface  cf  the 
Earth,  in  buildings  and  cc ns t r uc t iens  in  the  banc  cf  development,  was 
lcess  ana  lcess  formaticn/educa ticn.  Ir  the  pebble  deposits  cf  basin 
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i c f Chirchik,  the  ciack  formation  virtually  is  alsent.  This, 
apparently,  one  should  consider  with  seismic  city  i-lanninc/  and  further 
tuildirg-up  cf  city. 


\ertical  moticns  of  the  earth's  surface  in  a EEITsENTRAL*  NO  y zcre 
alcrg  data  cf  geodetic  measurements. 


At  present  one  cf  the  fasic  methcds  cf  ctteining  the  quantitative 
characteristics  ot  the  vertical  tectcric  metiers  cf  the  earth's 
surface  (both  rapid  seismic  and  slow,  secular)  is  the  method  cf 
repeated  repeated  leveliny.  Special  impcrtarce  this  method  acquires 
during  the  study  ot  tectcnic  metiens  lr  the  se y s mca ktivnykh  regions 
where  the  local  vertical  displacements  cf  the  earth's  surface,  caused 
ty  deep  processes  in  the  earth's  crust,  car  achieve  considerable 
size/d imensions. 

However,  the  comparison  cf  the  results  cf  twe  levelings  gives  the 
cnly  averaged  value  cf  the  relative  shifts  cl  the  surface  Layers  of 
the  earth's  crust  and  the  average  speed  cf  these  movements  for  time 
interval  between  the  first  ard  second  levelirgs. 

Fct  obtaining  reliable  results,  the  leveling  is  fulfilled  with 
the  maximum  accuracy  in  program  I and  II  classes.  During  c cn  te  ir  perar  y 
leveling  1 and  II  classes  are  applied  precisicr  levels  with 
t la t/p lane- y a ral lib  no  1 plate  and  Invar  tacks.  The  courses  cf  leveling 
are  laid  in  di tec t/s tra igh t and  opposite  directions.  During  leveling 
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The  study  cf  vertical  tectonic  metiers  in  Tashkent  is  initiated 
immediately  atter  earthquake  kith  the  specialists  cf  the  state 
geodetic  service.  On  area  39C  kn2,  is  p icni ve 1 i rc vano  more  than  UCC 
kn  according  tc  the  program  cf  II  class.  Tfe  lines  cf  repeated 
leveling  are  laid  on  the  routes  cf  leveling  II  class,  produced  into 
1962-1965.  In  this  case,  ate  repeated  detemined  the  heights  of  313 
leveling  signs. 
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Fig.  94.  Map/chart  cf  the  relative  vertical  motions  of  the  earth's 
surface  in  the  territory  cf  Tashkent  (leveling  1962-1965  and  1966). 

- the  line  cf  equal  changes  in  altitude;  2 - the  same,  assumed  tc  te; 
3 - leveling  sign  (reference  point),  its  numler  and  a change  in 
altitude;  4 - street;  5 - the  boundary  cf  city;  € - the  epicenters  cf 
e a 1 1 hq  ua  kes. 

Key;  (1)  st.  of  Sagtan.  (2)  is  exhititicr.  (3)  st.  of  uiqur.  (4) 

st.  cf  Nabci.  (5).  Lunatsarskog  illegible.  (6)  st.  illegible.  (7) 

st.  of  Kuibyshev.  (8)  st.  illegible  Lartaze.  (9).  Komsom.  lake. 

(10)  st.  of  katartal.  (11)  st.  Mukimi.  (12)  st.  Furkat.  (13)  st. 
cf  the  bcguama  kh me  1 ' n t s d kcgc. 
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Ir  order  to  obtain  the  more  reliable  data  cn  vertical  motions, 
the  lines  cf  repeated  leveling  are  laid  tar  heycrd  the  limits  cf  city. 
In  northwestern  direction  the  leveling  is  executed  to  the  station  of 
Czhilga  (5G  Km  or  city)  alcnc  the  line  cf  levelirg  I class,  laid  into 
1963-1964.  In  south-west  direction  - also  alcnc  the  line  of  leveling 
I class  - tc  the  populated  area  buttermilk  (45  km  cf  city). 

As  a result  of  the  comparison  cf  data  cf  leveling  1966  and 
196  5-  1 964,  est  a t lis  hed/ i nst  a 1 le  d that  grmtcvyy  reference  point 
12-48C,  ar r a nge/ loca ted  about  the  staticr  cf  Keles,  did  net  charge  its 
position  by  height.  In  addition  to  this,  the  analysis  of  the  results 
cf  leveling  1963-  1964,  194  1-  1944,  executed  cf  lire  a r ys6-Ta  sh  ke  r.  t , 

also  indicates  the  invariability  by  height  cl  the  region  cf  the 
location  of  ground  reference  point  12-46C  relative  to  the  station  of 
A ry  s ' . 

During  the  treatment  cf  tne  materials  cf  leveling,  the  extents  cf 
vertical  movements  are  calculated  relative  tc  this  reference  point 
whose  position  is  accepted  by  conditionally  constant/ invariable. 

The  presence  in  Tashkent  of  the  vast  levelirg  gr id/net wer k , 
created  tc  earthquake,  made  it  possible  tc  produce  the  comparison  cf 
the  results  cf  leveling  1966  and  1962-  1965  ard  tc  compose  the 
map /chart  of  the  relative  vertical  motions  cf  the  earth's  surface 
(fig.  94).  For  an  image  cn  the  nap/chait  cf  the  zones  of  uplitt/ris^ 
and  depression,  are  used  the  lines  of  equal  charges  in  altitude  cf  the 
points  cf  the  earth's  surface. 
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In  city  ate  separ at e/ 1 i her  at ed  the  regions  xith  the  different 
character  of  vertical  metiers.  Almost  entire  investigated 


:pela  is  relative  uplift/rise. 


Fig.  9 £ . Map/ chart  ot  the  relative  vertical  tr  c t i c ns  of  the  earth's 
rtifacc  in  the  territory  ci  Tashkent  (levelirg  1966-1967).  1 - the 

line  of  equal  changes  in  altitude;  2 - the  ejicerters  of  earthquakes; 

3 - leveling  sign,  its  number  and  a change  in  altitude;  4 - * he  zcne 
».  c £ uylift/rise  to  10  mm ; 5 - the  zone  of  degression  tc  IS  m ir  ; 6 - 

street;  7 - the  boundary  cf  city. 

* key:  (1)  st.  ill  legible.  (2)  st.  cf  sag  tar. . (3)  illegible.  (4)  st. 

illegible.  (5)  st.  of  uygucl.  (6)  river.  (7)  st.  cf  kugchlush.  (6) 

* 

st.  samark.  llllegible.  (9)  illegible.  (1C)  st.  fchrkat.  (11) 

f 

Fcoscirca'skcye.  (12)  st.  cf  nukimn.  (13)  st.  cf  katart. aa.  ( 1 «) 
illegible.  (15)  st.  of  kuytysheva.  (16)  st.  by  Petrov's  fact.  (17) 

* 

£ lur.atsaiskoye  hi g away. 

| 

| 
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West  intensely  it  was  revealed  in  the  region  cf  central  seismic 
station  "Tashkent",  where  the  value  cf  vertical  displacement  turned 
cut  tc  he  close  to  +40  mu.  In  the  eastern  neighborhoods  of  Tashkent, 
i.5  k.  m the  to  the  south  populated  area  cf  [liner  is  tixed  the 
uplift/rise  of  the  earth’s  surface  on  3C  m.  Ihe  south-west  fart  c£ 
the  city  underwent  relative  uflift/tise  mere  thar  cn  10  mm.  At  the 
same  time,  in  the  northwestern  fart  of  the  city,  in  the  region, 
limited  by  the  ditchhes  cf  Zaur  ana  Maykurgar,  established/installed 
the  relative  depression  ct  the  earth's  surface  tc  value  or.  the  etder 
c t 15  mm. 


The  geodetic  works  ir.  Tashkent,  executed  ir  196o  after 
earthquake,  were  only  the  beginning  cf  systenatic  research  cn  the 
c c n t em f c rar y motions  of  the  earth's  crust  ir  ere  of  the  seismic 
regions  of  the  Soviet  Ur.  icn. 

Curing  1967  continued  research  cn  the  vertical  motions  cf  the 
earth's  crust.  Executed  repeated  levelirg  1 arc  II  classes.  By  the 
distinctive  special  f eat u r e/ pec u lia r i t y cf  these  werks  is  the 
furpeseful  directionality,  the  larye  saturation  ct  leveling 
gL i d/ ne t wer k fundamental  and  greurd  reference  pcints  and  the  higher 
accuracy  cf  measurements. 

Leveling  I and  11  classes  1967  r e ve a 1/ det ec t/exposeed  the  strain 
cf  the  earth's  surface  durirc  period  cf  1966-1967  (Fig.  95).  The 
eastern  [art  of  the  city  was  d tc p /c m i 1 1 ed . P decrease  in  the  heights 
cf  levelirg  signs  occurs  in  direction  ficm  scuth  tc  north  aid  it 
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Fig  96.  Map/ehart  o£  the  relative  vertical  noticns  c£  the  earth's 
surface  in  the  territory  cf  Tashkent  (levelirg  1?fc7-196ri).  1 - the 

line  ot  equal  changes  in  altitude;  2 - the  e^icerters  of  earthquakes; 
2 - leveling  sign  (reference  joint);  4 - the  zone  of  uplift/iise  tc  1 
nu;  5 - the  zcne  of  depression  tc  5 ium;  6 - street;  7 - the  hcurdary 
c f city. 


Key:  (1)  st.  illegible.  (2)  lake  ot  the  perk  cf  conquest.  (3)  st. 

cf  na'oi.  (4)  st.  Eneyel'ss.  (5)  Cz.  Kc n sc sa  ] ' skeye.  (6)  st. 
liukili.  (7)  st.  PushKird/  (6).  L unde  h a r s kc  y e highway.  (9)  st. 
it  yshe v. 
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Fig.  97.  Curve/graphs  of  a change  in  altitude  cf  leveling  signs  in 
line  gruntovyy  reference  pcirt  14-460  - grurtcv)  * re per  12-664 
(North-5cuth) . 1 - a change  in  altitude  in  cate  of  leveling  1962-1965 

and  1 566  ; 1 - the  same,  in  data  of  leveling  1562-1965  and  1567;  2 - 
the  sane,  in  data  of  leveling  1962-1965  and  1966;  4 - leveling  sign 
(reference  point);  5 - tcpcgtaphic  profile. 


•** 
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In  the  south-west  pact  cf  the  city,  is  rctec  the  uplift/rise  tc 

1C  n m . 

Geodetic  wotxs  in  Tashkent  are  continued  ir  1S6d  (Fig.  96). 

U p 1 if  t/ ri  ses  to  10  mir  and  acre  during  period  of  19b7-1968  are  noted  on 
the  larger  part  cf  the  city. 

According  to  data  of  tekhkratncgc  repeated  leveling  1966,  1967 
and  1966  on  the  western  ard  scuth-west  outskirts  ct  Tashkent, 
distinctly  exhibited  the  continuous  uplilt/rise. 
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Cr  the  remaining  part  ot  the  city,  is  clserved  the  alternation  ct  the 
directionality  of  vertical  metiers. 

It  is  characteristic  that  the  epicenters  cf  earthquakes, 
accctdirg  tc  data  by  % "Tashkent",  are  arrencec  in  the  zores  ci 
increased  gradients  (1167-1566)  cf  the  vertical  actions  of  the  earth's 
set  face . 


Fcr  the  mere  demonstrative  1 11  us t r a t icr.  cf  the  character  cf 
vetikal'nykh  actions,  are  aace  the  curve/grafhs  cf  a change  in 
altitude,  c enst rue ted  according  tc  data  cf  leveling  196^-1965,  1966, 
1567  ard  1968  (Figs.  97,  96).  Cn  these  figures  ere  depicted  the 
tcpcgraphic  profiles,  constructed  according  to  the  lines  of  repeated 
leveling. 


Fcr  judging  about  vertical  motions  in  the  territory  ot  Tashkert 
fcr  more  prolonged  period,  are  compared  data  cf  levelings  1 654-  15  C7, 
194  1-  1 544  and  1963-  1964,  executed  vdol  ' 2 he  1 e zn c y read.  In  this  case, 
established/installed  that  the  region  cf  Tashkert  is  risen  relative  tc 
the  station  cf  Arys'  (15C  km  the  north  cf  Tashkert)  at  the  average 
speed,  apprcximatel y equal  tc  1.4  mm/year.  It  is  here  necessary  again 
tc  emphasize  that  the  question  is  net  atsclute,  tut  about  relative 
speed  with  respect  to  t.he  station  cf  Arys'. 
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fig.  99.  The  cui'Ve/graphs  of  a change  ir  altitude  cf  leveling  sign 
jr  lines  wall  leference  point  1Cfc4  is  wall  teterence  point  4Ct 
( fcrth-South)  an«i  wail  yepei  77  is  wall  refererce  point  590  (west- 
east).  1 - a change  in  altitude,  in  data  c!  leveling  1939-1940  and 
18fc2— 1865;  2 - the  same,  in  data  of  leveling  153S-1940  Jan.  1S6f;  3 
leveling  sign  (reference  pcirt);  4 - topographic  profile. 


os-ia-7t 


r-  AGL 


ccntem  [crat y motions  of  the  earth's  surface  in  Tashkent  seismic  active 
region,  as  a rule,  nave  the  sane  d i rec t i c na  1 i t y , as  neotectcnic 
ncticns.  This  is  confirmed  ty  geomcr phclcgical  investigations. 


Before  geodesists  will  te  worth  impcrtart  problem  - 
systematically  following  the  lehavict  cf  the  earth's  surface  in 
Tashkent  seismic  zone,  reveal/detecting  the  laws  governing  the  motions 


which  will  aid  subsequently  tc  solve  the  prctlem  ci  forecasting 
earthquakes.  In  Tashkert  and  fceycnd  its  limits  yearly  will  be 
fulfilled  high-precision  gecdetic  measurements  fcr  the 


de ve lc p me r t/de tecti cn  net  cnly  cf  the  vertical. 


hut  also  horizontal 


motions  cf  the  earth's  surface. 
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Fig.  ICC.  Curve/graphs  c£  a change  in  the  speeds  cf  the  relative 
vertical  notions  of  the  earth's  surface  c n tcute  k i r.e  16-Kr  a s nev  c ds  k 
1 - speed  change,  in  data  cf  leveling  1694-151C  er.d  194  3;  2 - t he 
sane,  in  data  cf  leveling  1943  and  1055-1964;  3 - the  same,  in  data 
leveling  1894-1910  and  1955-1964;  4 - the  prefile  cf  route. 

Key:  (1)  nun/year.  (2).  Orenburg.  (3)  is  Aktyubinsk.  (4). 

Acal'skcye  rocye.  (5)  chiiir.  (6).  Tashkent.  (7).  Bezmsig.  (fc) 
illegible. 


P E E E AT  E t LEVELING  ON  LINE  K 1 NEL  fc-1  A S H K E NT  - K Ei  A S E C VC  DSK. 


The  line  ci  repeated  leveling  Kind1  - Tashkent  - Chardzhou  - 
Krasncvcask  begins  on  the  eastern  outskirts  ct  tie  Russian  platform, 
it  irtersects  several  st  r uc  t ur  al- te  kt  c ic  es  k i * zcr.es  and  concludes  cr 
the  shcre  of  Caspian  Sea.  Its  general  length  is  somewhat  mere  than 
42CC  km. 

The  first  levelled  works  on  this  line  were  initiated  in  1894  ter 
the  precision  determination  tf  the  height  ct  Tashkent  observatory 
relative  to  the  level  of  fclack  sea.  Ey  means  of  leveling  line 
Krasnc vodsk-Tashkent,  the  tr ersn  issicn  of  height  by  the  water  leveling 
through  Caspian  sea,  ther  leveling  on  the  lines  ct  the  Caucasus  the 
Tashkent  high-altitude  mark  cf  observatory  was  connected  with  the 
level  cf  black  sea.  Works  cn  line  Kt as nc veds k- Tash ke nt  ended  in  1900. 

In  1904  is  bygone  is  placed  the  problem  to  connect  the  lines  cf 

leveling  Sresney  Asia  arc  Russia  by  [rears  ct  the  prolozh^niya  cf  line 

f Tas h ke r t-C renb urg.  leveling  continued  from  1904  cn  1910. 

►- 

* 

* Ct  the  section  cf  line  kinel 6-Cr en t ur g cf  approximately  350  km 

long  the  first  leveling  produced  in  16ET.  Ir  all  on  this  line  it  is 
laid  by  164  stepjpe  brands.  The  average  distance  between  signs  cf 

f) 

approximately  25  km.  It  was  preserved  at  presert  125  brands,  mere 

t 

than  or  less  evenly  arr a rge/ located  cr  line.  Second  leveling  entire 
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lice  if  executed  in  the  years  cf  the  Great  Eatrictic  War,  the  third  is 
executed  into  1955-  1964  according  tc  the  program  ct  contemporary 
leveling  I class. 


During  the  investigation  ot  all  three  levelings, 
est all  ished/i rst all ed  that  the  least  precise  results  are  obtained 
during  t ne  first  leveling.  leveling  1854-1910  wes  performed  in 
cirect/straight  and  opposite  directions,  as  c rule,  in  different 
years,  Ly  the  difterent  observers,  the  irstrurerts  and  racks.  All 
this  ccrside rally  lowered  the  accuracy  cf  measurements. 


Fig.  1C1.  Curve/graph  ci  a change  in  the  speeds  of  the  relative 
vertical  notions  or  the  earth’s  surface  alcrg  the  .cute  of  TakiL 
(leazhen)  - Krasnovodsk.  fer  period  freir  1855  alcr. c 1962.  1 - speed 

change  ir.  data  of  leveling  1 H55-  194  3 ; 2 - the  sene,  in  data  cf 
leveling  1943-1952;  J - the  sauie,  in  data  cf  leveling  1952-  1962. 

Key:  (1)  inm/year.  (2).  lakyr.  (3)  illegible.  (4)  illegible.  (5) 

ty  hairi.  (6).  Kazandzhik.  (7)  halc-ishetr.  ( & ) . Fazio.  (5)  . 
Krasnovcdsk. 
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1c  def iciency/ lacks  in  the  first  leveling,  ere  should  also  relate  tcc 
rare  ar.  attachment  or  lire  ty  1 eve  line  sigrs  (cr  the  average  through 
2 5 k it  ) . 

1 he  quality  of  the  seccrd  and  the  especially  third  levelir.es  a 
good  second  leveling  satisfies  the  r e cu  i reire  r t s ler  contemporary 
leveling  II  class. 


As  a result  of  the  comparison  cf  all  levelings,  is  comprised  the 
curve/craph  of  the  speeds  cf  the  vertical  netiers  cf  the  earth's 
surface  (Fig.  100).  From  curve/graph  it  is  evident  that  the  vertical 
actions  cf  tne  earth's  surface  on  the  individual  sections  of  lire  irtc 
different  years  had  different  speed  and  directionality.  Are 
especially  great  differences  cn  sections  the  stace  cf  Martuk  - ’-ho- 
stage cf  Kaniyshly-Bash  (757  krr)  ana  of  the  stages  of  Chiili  - stage 
sands  (1289  km). 

Cn  sections  the  stage  cf  Kinel*  - the  stage  cf  Kartuk  (570  wm)  , 
the  stage  of  Kamysh ly-Bash  - the  stage  cf  Chiili  (569  km)  and  of 
stages  sands  - stage  Krasnovodsk  (1C66  km)  metier  they  had  ccrstart 
character. 


According  to  the  results  of  all  levelings,  Krasnovodsk  is  riser, 
relative  to  Kineli  at  corsideratle  speed,  hut  the  speed  of  uplift/rise 
is  different:  in  the  period  between  the  tirst  end  second  levelings, 

it  reached  33  mm/year,  in  the  period  between  the  second  and  third  - it 
decreased  tc  1C  mm/year.  Such  large  differences  in  the  speeds  cf 
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actions  in  the  ditferent  periods  of  time  cn  tone  sections  and  cn 
entire  line  force  tc  te  relatec  the  findings  with  large  precaution. 
Very  probably  that  seme  ct  these  data  are  distorted  ty  the  large 
errors  of  leveling. 

The  approximate  value  of  the  absolute  velocity  of  depression  in 
the  region  of  Kineli  can  te  estimated  ty  value  t mn/year  for  period  cf 
192C-1960  (gorelov,  Natskcva,  1965) . Ir  the  region  cf  Krasnovodsk  the 
approximate  value  of  the  absolute  velocity  cf  motion  it  is  possible  tc 
find,  using  the  results  ct  u r c v nemer n y k h observations  (they  are 
perterned  tren  1915)  and  vater  leveling  relative  to  p.  [Makhachkala 

/ 

where  the  absolute  velocity  cf  motions  is  sciiewbat  less  than  1 
mm/yeat. 

Page  1 "/  6 . 

The  corresponding  calculations  shew  that  the  approximate  value  cf  the 
absolute  uplift/rise  of  land  in  krasnovodsk  can  te  estimated  for 
peiiod  cf  1915-1944  ty  value  1 nm/year,  for  period  cf  1944-1966 

9. 

estimated  5 mm/yeat. 

Thus,  for  the  period  between  the  second  anc  third  levelings  the 
velocity  of  the  uplift/rise  cf  Krasncvcdsk  relative  to  Kineli, 
obtained  from  data  ct  repeated  leveling,  ccircices  with  the  velocity, 
determined  according  to  urev remetny m data.  for  a period  between  the 


first  ard  second  levelings  they  sharply  art  cis t in gu ished.  Therefore 
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we  are  inclined  to  consider  that  the  velocity  cf  met  ions,  ottair.ed 
from  the  comparison  cf  the  results  cf  the  record  ( 1939-  1 944)  and  third 
(1955-  1964)  levelings,  as  a whole  her  entire  lire  is  more  reliable; 
than  obtained  frem  data  cf  the  first  arc  second  cr  first  anc  third 
levelings.  It  is  possible  that  cn  the  irdividual  sections  cf  line  the 
results  cf  the  first  levelirg  also  are  sufficiently  reliable  and  car 
re  accepted  into  consideration.  Unfortunately,  that  have  material*  do 
ret  make  it  possible  tc  concr et e/sp ec i f ic/ a c t u a 1 ly  indicate  such 
sections. 


On  sections  Krasnovcdsk  - stage  the  Tedzher  is  executed  four 
levelirg.  On  this  section  in  1552,  i.e.,  after  earthquakes  1946 
(ashkhabad  and  Kazandzhik),  executed  su  p p 1 e m e n t a r y leveling  (Fic. 

101).  All  velocities  are  considerably  creator  than  the  possible 
errors  ct  their  determination.  Will  agree  veil  between  themselves  the 
values  cf  velocities  during  the  first  ard  third  periods  when  near  the 
route  ret  ct  tygene  powerful  earthquakes. 

The  velocity  of  motions  in  period  from  1943  on  1952  considerably 
differs  from  the  average  speed  for  always  (1695-1962).  Specifically, 
during  this  period  near  route,  occurred  larce  earthquakes. 

by  collating  data  of  repeated  leveling  with  the 
arrangement/per mutation  cf  the  epicenters  cf  earthquakes,  it  is 
possible  tc  draw  the  conclusion  that  during  earthquakes  in  the  regions 
of  the  location  of  epicenters  occurred  ar  atrupt  change  in  the 
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d irect  i cna  1 i t y ot  vortical  motions.  The  met;  i c n £ ot 
separate/indi vidual  block/ mcdule/units  at  this  time  had  different 
sigrs  ard  value.  Duunt]  earthquakes  in  these  zeres,  occurred  tie 
notions  of  the  earth's  surface  whose  speed  considerably  exceeded  the 
"nerval"  speed  ot  contempcrar y notions  ir  the  appropriate  zones. 


RESULTS  CF  NAKLONOME  ENY  Kh  CESERVATICNS  IN  TASHKENT  IN  THE  PERIOC  CF 
ITE  F AT  IVc  IFFUISES. 


The  assumption  that  the  ncde/ccndit  ions  of  the  contemporary 
tectonic  motions  of  the  earth's  crust  before  earthquakes  is 
characterized  by  the  determined  special  feat ure/ peculia rities,  is 
supported  by  many  specialists. 

The  repeated  levelings,  carried  cut  in  the  different  parts  of 
terrestial  glebe  in  the  territories  where  the  v p csledst vi ye  occurred 
powerful  earthquakes,  attest  to  the  fact  that  for  certain  time  tc 
earthquake  (usually  calculated  by  decades)  the  speed  of  tne  motion  of 
the  earth's  surface  subs t a n t ia 11 y is  charged,  increasing  or  decreasing 
(Feshcheryakov,  1968).  Is  possible  even  a charge  in  the  sign  of 
acticn.  In  this  sense  repeated  levelings  ir  e a r t h g ua ke- haz at c regions 
can  be  related  to  the  number  cf  methods  cf  long-term  forecasting 
earthquakes. 

The  considerable  strains  of  the  earth's  surface  were  observed 
directly  before  earthquakes.  In  Japan  after  several  hours  tc  seme 
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powerful  earthquakes  (M  = 6. 6-7. 5)  are  noticed  the  uplift/rises  cf  the 
earth's  surface  to  1-2  ui  (khagivara,  1566).  Are  known  also  the  tacts, 
unfortunately  been  lew  in  ruirter,  the  ancmalcus  course  of  the 
s lo  pe/ incl  i nat  ions  of  the  earth's  surface  before  earthquakes. 

Page  177. 

Thus,  not  only  the  considerations  cf  hypothetical  character,  tut 
alsc  direct/straight  experimental  data  testify  tc  the  peculiarity  cf 
slew  irevements  before  earthquakes. 

The  attempts  to  utilize  special  f e a t u r e /pe c uliar it ies  in  the 
ccurse  of  terrestrial  slcpe/ inc linat ions  for  the  fcrecast/predict icr 
cf  earthquakes  are  undertaker  at  the  very  beginning  cf  instrument/tool 
se  i s m c Jcgica  1 observations  in  uztekistar. 


First  managing  by  seismic  station  "Tashkent"  G.  V.  Popcv  and 
managing  by  seismic  staticr  "Samarkand"  P.  E.  Fepnikov  utilized  tor 
recording  the  contemporary  metiers  cf  the  earth's  crust  the  designed 
by  them  hcrizcntal  pend u 1 urn- incl i nc me te t s (Ecpcv,  1940,  Pepnikov, 

194C)  . However,  the  low  technical  capabilities  cf  these  instruments 
and  the  inadequacy  cf  the  prccedure  fer  ebservatiens  did  not  make  it 
possible  tc  obtain  positive  results.  The  observations  of  recent  years 
showed  that  the  slo  p e/ inc  1 i na  t i c ns  , fcreshccks,-  ate  very  small  and  for 
tbeir  develcpment/detect icn  is  necessary  the  a p p lica t ion/us e cf  highly 
sensitive  instruments,  placed  intc  the  trdergrctrd  chambers  for  an 
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irsulaticr  teem  external  agencies. 

In  1964-1966  research  on  tectonic  strains  with  the  aid  cf 
i rc  li  rc  ire  te  rs,  she  was  conducted  by  v.  N . Yckcvlev  under  the  guidance 
cf  the  Doctors  of  Physics  ar.d  Mathematics  A . Ye.  Ostrovskiy  in  the 
eastern  part  cf  the  Fergacskcy  valley  (Yakovlev,  Pagnret  1966).  As  a 
result  e sta t 1 ished/i nst a J le a that  with  the  instruments  of  the 
ccnstruction  cf  A.  Ye.  Ostrcvskiy  it  is  possible  tc  measure  with  high 
accuracy  the  very  small  defrrmatiens  ct  the  earth's  surface. 

Unfortunately,  for  a number  or  reasens  raklcnoirernye  observations 
in  Tashkent  are  initiated  cr  30  A[ril  1966,  i.e.,  already  after  the 
occurred  earthquake.  They  pursued  twe  t a t c e t/ p u r pcses. 

1.  Determination  of  special  f eat u r e/ p e cu 1 i ar i t ies  in  the  course 
cf  the  si  ope/ i ncl inat i c r s cf  the  earth's  surface  in  the  peried  cf  the 
iterative  impulses  of  Tashkent  earthquake. 

2.  Research  on  the  slow  deformations  cf  the  earth's  surface  as 
consequences  cf  the  occurred  powerful  earthquake. 

Recording  slope/incl inat ions  was  conducted  hy  A.  Ye.  Ostrovskiy's 
i r c li  r c me  te  rs  at  the  re  treva  1/d  is  tar.ee  several  hundreds  of  meters  from 
central  seismic  station  "Tashkent".  Initially  instruments  were  placed 
in  basement  4 m deep,  then  were  transferred  intc  basement  10  m deep. 
Ecth  these  chambers  net  ct  p t is p cssc t le n y fet  observations  with 
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i rc  lir.cneters,  in  consequence  of  which  the  rctaticn  cf  inclinometers 
strcngly  it  was  distorted  ty  ditfecent  irteirererces. 

Extremely  it  complicated  ctservaticrs  aid  that  circumstance  that 
the  powerful  iterative  impulses  hroke  the  perdultms  cf  inclinometers. 
Fcr  the  restoration/reducticn  cf  instruments  and  relative 
stabili7aticn  after  this  temperature  conditions  in  the  chamfer,  was 
required  the  specific  tine,  sc  that  tc  chtair  ccrtinuous  notation  it 
was  pcssible  only  alter  the  curtailment  cf  powerful  aftershocks. 

During  the  specially  crqanized  na k lcnc n er n y kh  ebservat  iocs  are 
recorded  in  essence  the  tiual  s lc pe/ i rc  1 i ra t i c r s , which  are 
s t pe l i n pcsed  cn  the  so-called  zero  drift  cf  pendulum.  The 
s lepe/ inclinations,  caused  ty  other  reasons,  compose  in  the  total 
slcpe/irclir.ation  insignificart  pcrticn/fracticr.  In  Tashkent  in 
correction  with  the  unfavorable  conditicrs  cf  chservations  the 
notation  cf  s lope/inc  li  na  t ic  iis  turned  cut  tc  be  very  complex  (Fig. 
1C2).  Fesidual  slo pe/i nc 1 i n at icn  after  remc val/tak ing  boss/inflcw  is 
correlated  well  with  changes  in  the  external  temperature.  Temperature 
effect  is  sc  great  that  ir  the  summer  period  wher  the  daily  range  of 
temperature  greatest,  temperature  slope/inclinations  in  value  exceed 
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Fig-  1C2.  Comparison  of  the  slcpe/incl irat icns  cf  the  earth's  surface 
with  external  temperature.  a)  the  observed  s 1 c | e/ i nclina  ti  or.  ; t)  the 
calculated  bcss/int 1 cw;  c)  s lc pe/incl i na t ic r with  the  removed 
fccss/inf lew;  d)  temperature. 

Fey  : (1)  m/s . 


Fig.  1C3.  Cu t ve/gra phs  cf  the  slope/inclinaticns  cf  the  earth's 
surface  in  the  azimuth  cf  V-Z  (a)  ard  ir  the  a2inuth  of  55- H (fc)  before 
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ard  after  the  earthquake  cn  4 July  19fcfa.  1 - s lcpe/inclinaticn  with 
the  reacved  drift  and  bess/inflow;  2 - residual  slope/incli nation 
after  the  exception/eliminaticn  cf  teaperature  component, 
key:  (1).  Earthquake,  (l)  rf)/S • 
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Temperature  si  ope/ i nc  1 i rat  ions  dc  net  yield  tc  a precise 
quantitative  account.  At  tie  sane  time  tc  rcte  against  their 


background  insignificant  special 


ities  ir.  the  course 


cf  slope/ inclinations,  the  connected  with  preparation  earthquaxes,  is 
impossible.  lor  the  release  cf  notaticr  freu  temperature  component, 
is  used  the  following  method. 


Alter  noting  that  during  several  days  tie  amplitude  and  the 
character  ct  the  ma  n if  e s t.  a t icn  ct  temperature  s 1 c p e/ i ncli  na  t i on  s arc 
changed  withir  small  limits,  it  was  competed  a daily  mean  slope 
deviation  lcr  a small  time  interval  (tidal  s lo p e/ i ncl inat io ns  from  the 
total  notation  preliminarily  were  elimirated).  In  average  did  net 
enter  the  days  during  which  it  occurred  ;etk/impulse,  or  days  before 
and  after  earthguaxe.  The  ettaired  thus  avtragec  slope/inc 1 i na t i cn 
sufficiently  accurately  reflects  the  cc m no n/ gene ta 1/t ota 1 laws 
gevetnirg  the  course  ct  temperature  sic pe/ i r c 1 i r a t icn. 


£ a g e 1 '/  9 < 


The  tesiuual  slope/ inclination  after  rcmcval/taking  temperature 
contains  the  "random"  s lc p e/ inc 1 i na t ions  , caused  by  measuring  errors, 
neisk  1 y uche  nnuyu  part  of  the  temperature  sic  pe/ i r.cl  inat  ions  and  the 
anomalous  siope/incl  inat  ions,  caused  fcy  these  cr  ether  reasons, 
including  connected  with  earthquakes. 


Figure  1C3  gives  the  rictaticns  of  the  slope/irclina tiers  of  the 
earth's  surface  before  and  after  iterative  impulse  4 July  IS  6 6 with  V 
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= II,  that  nas  being  perceived  in  epicenter  with  the  force  cf  7 balls. 

The  background  of  residual  slo p e/ inc 1 i r at i c rs  by  the  azimuth  cf 
£-H  dees  not  exceed  5 m/£  cf  arc  relative  tc  the  middle  level.  In  the 
azimuth  cf  V-?  the  background  somewhat  akeve  reaches  7-8  m/s  cf  arc. 

In  the  e xte rt /e long  a tion  of  two  days  tc  jer k/ i m p u lse,  any  determined 
special  teat u r e/ pec u 1 ia r i t i es  in  the  course  cf  s lcpe/inclination, 
which  an ticipate  jer k/im pulse  and  which  exceed  tackground  ncise  level, 
are  net  noted. 

The  absence  of  the  perceptible  defermatiers  - the  forerunners  cf 
aftershock  dees  not  seem  these  which  were  net  expected.  according  tc 
the  available  concepts  alcut  the  characteristic  cf  the 
discontinuities,  which  cause  iterative  impulses,  the  disturhar.ee  cf 
the  cortinuity  cf  rcck/species  ir  the  fccus  larges  of  aftershocks, 
apparently,  it  is  net  anticipated  hew  nuch-cr  ky  noticeable 
def crmaticns,  i.e.,  in  or igin/hearth  occurs  brittle  discontinuity. 

Cn  noth  components  a p p r c xi n a te 1 y in  17  hours  after  earthquake  is 
detected  a noticeable  change  in  the  course  cf  slcpe/inclina tions.  Any 
sharp  oscillations  m e tec r c legic a 1 factors  during  this  period  are  ret 
noted.  It  is  not  bygone  alsc  ether  explicit  reasons,  which  are 
powerful  to  cause  the  disturbance  of  the  course  cf  slope/in  cl  in  at iens. 
It  remains  to  assume  tnat  the  arcmalcus  tehavicr  cf  slope/i ncl inat ion 
is  corrected  with  the  aftereffect  of  earthquake. 
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The  iroticn  of  the  earth’s  surface  ir  the  recion  of  observation 
station  caused  slope/ inc 1 i ra t ion  kith  the  azimuth  cf  approximately 
2SCC,  khich  coincides  kith  direction  in  epicenter.  The  mechanism  cl 
shift  in  crigin/hear th  kitn  this  jerk/impulse  is  analogous  to  the 
mechanism  of  the  basic  earthquake.  Durirg  si  mi  let  displacement  ct 
icck/species  taking  into  account  the  radiation  pattern  of  deformations 
(see  Fig.  25)  the  greatest  vertical  dispJaceaert  on  the  surface  cf  the 
fcarth  oust  he  observed  tc  the  east-south-east  frcm  epicenter  and  in 
this  case  have  positive  sign.  This  distribution  of  the  displacement 
cf  the  earth's  surface  must  cause  the  s lc pe/ i nc  1 ina tion  at  observation 
point,  directed  to  the  side  cf  epicenter.  Cr  the  basis  of  the  value 
cf  slcpe/inclination , the  maximum  lift  cf  surface  composes  the 
tracticns  of  millimeter. 

With  hypccentral  distance  5C00  m arc  the  propagation  time  cf  17 
hours,  the  velocity  cf  plastic  vave,  caused  ty  deformations  in  seismic 
center,  composes  pr.mernc  300  m/h. 

Thus,  ra klonomiernye  observations,  apparently,  confirm  the 
concepts  about  the  brittle  discontinuities,  khich  cause  iterative 
impulses,  testifying  to  the  atserce  cf  the  previous  def orma ti cns  cf 
the  surface  of  the  Earth.  At  the  same  time  ct  oefcrmation  - the 
consequence  of  iterative  impulses  - they  have  a value,  sufficiert  ter 
a fixing  as  inclinometers. 

For  the  determination  cf  the  possible  specie! 
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feature/peculiarities  of  the  motion  of  the  earth's  surface,  which  are 

exhibited  lcng  before  to  aftershocks,  are  ccrstructed  the  vector 

diagrams  of  slope/i  nclinat  icns  (Fig.  10h).  Frcn  the  middle  of 

September  19b6  during  twc  months,  the  ccurse  cf  slcpe/inclinaticns  is 

sufficiently  calm  and  reflects  the  coimcr/cuetcl/tctal  tendency  cf 

« 

movement  for  this  period.  The  fractures  cf  diagram  ana  short-term 
charges  in  the  comm o n/g e ne r a 1/t ct al  direction  cf  motion,  apparently, 
are  explained  by  the  effect  cf  the  purely  extetral  reasons,  connected 
with  the  unfavorable  conditions  cf  ctscnaticns. 
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Fig.  1C4.  The  vector  diagrams  cf  the  slcje/incli  nations  of  e he 
earth's  surface  witn  4. IX  cf  18. X 1 S fc 6 (a)  ard  vith  27. X of  28. XII 

1S66  (L)  (ty  r if  lema  n/g  u me  rs  are  ncted  the  tor  cue/moments  cf 
earthquake,  numeral  cf  a r r c v>/ £c  inte  r - earthquake  intensity  it  falls) 


Fig-  105.  Course  of  the  sic fe/ incl i nat i cns  cf  the  earth's  surface 
trcm  Atyust  196b  through  July  19€7,  constructed  according  tc  daily 
a e a r v a 1 ues . 

Key:  (1)  the  "secular"  course  cf  s lo f e/ i n c 1 i n a t ions.  (2)  s. 
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The  vector  diagrams  for  the  second  half  of  November  and  December 
1566  are  cuaracter ized  by  the  large  number  cl  lccps  (the  "sterms  cf 
slope/inclinations" . abcut  tc  V.  F.  Ec  r c h kc \s  k i y ) . Correlation 
hetweer  d i st  u r ba  nce/per  t ur  fca  t iens  in  the  course  cf  slope/in  c 1 i n at  ic  nr 
arc  the  man itestatiens  cf  seismicity  is  ret  cbseived.  The  "storms  ol 
slope/inclinations"  are  net  accompanied  ty  earthquakes,  and  vice 
versa,  earthquakes  occur  at  moments  with  respect  tc  the  quiet  run  cf 
slcpe/inclinatio ns. 


Lccps  cn  vector  diagram  are  formed  in  pericc  when  they  are  refer! 
very  small  slcpe/inclinaticns,  ty  virtue  cf  which  their  direction  is 
unstable.  Under  the  effect  ever  cf  i r s i c r i f :ca r t extraneous  effect, 
diurnal  slcpe/inclinatior  car  acquire  any  direction.  Tr. e appearance 
cf  loeps  on  vector  diagram  is  explained,  prchahly,  ty  precisely  this- 


reason  and  does  not  have 


with  earthquakes. 


The  course  or  slew  si  c pc/ir.clinaticns  ir  teth  components  differs 
from  the  linyrcgo,  wtich  reflects,  apparently,  the  annual  variations 
ir  the  sic pe/i nc lin a t ions  cf  the  earth’s  surface,  caused  by  seasonal 
changes  in  the  meteorological  factors  (Fig.  1C5). 


Page  161. 


The  value  ct  the  "secular"  course  cf  slope/  inclinat ion  in  the 
azimuth  of  V- Z is  approximately  6 seconds  per  arrum.  The  direction  of 
£ lc pe/ i nc li ra t ion  is  western.  The  value  and  the  direction  cf 
s lope/ i ncl  i ra  t ion  in  the  component  cf  S-F  due  tc  inccmpletr.ess  annual 
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cycle  die  net  deter  mined.  It  if  possible  tc  crly  fay  that  in  period 
iron  August  1966  through  Parch  1967  slcpe/ircliraticn  in  the  azimuth 
cf  S-H  if  less  than  in  the  azimuth  cf  V-2. 

During  the  comparison  of  the  tindir.es  or.  the  surface  slopes  cf 
the  Earth  with  the  resulte  cf  levelings,  were  utilized  the  geodetic 
c t s er va t iens,  made  during  J u 1 y- Neve m ter  1966  and  during  June-Cctcber 
1967,  which  covered  the  same  tine  interval,  as  r a klcnomerny e 
else ovations. 

Tc  scale  cf  an  entire  area  cj.  cf  Taehkcrt  for  the  indicated 
period  local  uplift/rises  and  depressions,  are  ret  fixed.  The  lire  cf 
26io  excesses  has  meridional  directicr,  it  pafses  approximately 
through  the  observation  static r.  ana  divides  the  territory  of  Tashkent 
into  2 parts:  western,  all  pcirt/items  cf  which  have  positive 

excesses,  and  eastern  with  negative  excesses,  i.e.,  the  territory  cf 
Tashkent  exp et ience/tests  c c n nc r/ge re ta  1/ t c t a 1 s lc p e/inci in  a t ion  tc 
the  east.  in  meridional  direction  the  s lc p e / i n c 1 i nat ion  is  absent. 

Appears  the  contradiction  tetween  reading  the  wid^  compcrert  cf 
irclincneters  and  geodetic  data.  iiewever,  this  cent  cadicticn  seeming 
is  causeu  by  the  comparison  ct  r a znc mass h t a t n y k h values.  In  the 
examination  of  the  section  ct  the  prefile  cf  snail  extent,  passing 
through  the  observation  station,  it  turred  cut  that  the  surface  cf  the 
Earth  in  its  neighbor hoccs  e x pe r ie nee/ t e f ts  £lc pe/inclinaticn  for 
west.  Tli is  it  indicates  the  agreement  ct  the  results  of  the 
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leasuienent  cf  the  d et o r roa t i cns  ct  the  earth's  surface  by  the 
independent  methods. 


E a ge  162. 

Chatter  of  V 

V . 

Ehercirena,  v»hich  accompany  earthquakes  end  the  problem  of 
f-e  r e-ca  sdy  p r e d ict  ion  . 


light  and  electrical  phenomena,  which  acccmpary  earthquakes. 


Despite  the  tact  that  the  light  phercnera  are  noted  alnost  during 


all  without,  e xce  pt  io  n/e  1 i ir  i r ati  c c powerful  earthcuakes,  the  nature  of 
trichtress,  until  new,  is  net  studied.  The  ex  p 1 c ration  of  the  reason 


k for  this  phenomenon  by  sparking  cn  electric  power  lines  is  not 

*\ 

substantiated.  On  light  pherenena  during  powerful  earthquakes,  it  was 
com  ir  ur>  i ca  t ed  long  before  tc  the  is  p cl ' z c vara  i y a cf  electricity 
(Pallet,  1662).  Such  r e per t/co n mun  ica t i c ns  enter  from  the  mountain 


and  sparsely  populated  regions  where  either  generally  there  are  re 
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circumstance  we  they  clashed  during  the  e x a ir  in  a t ion/inspect  icn  ct  the 
e p i tse  r tr  a • rioy  ian«je  cf  the  E r ic  h n u 1 1 i ns  keg  c eaithquake  on  14  October 
1559  (transactions  of  IBM  the  A.S.  ct  the  12ESSF,  1963),  during  which 
cr  the  steties  ot  the  iccaJ  residents,  clewed  the  slopes  of  the 
surrounding  mountain  taticts. 

Eci  the  first  time  most  in  detail  and  s ys t e n at ically  light 
pher.cnera  are  investigated  leraaoy  (Tereca,  1931)  auring  destructive 
2€nletcydseniya  into  Idzu  in  1930,  tut  researcher  it  does  net  make 
ccrcre  tc/speci fi c/actual  conclusions. 


Tne  first  information  aheut  the  fact  that  "whole  sky  aheve  the 
city  glowed",  have  ettained  we  frem  rural  irhatitants  later  1.5-2 
heuts  after  the  underground  jerk/impulse  when  the  attendant  meter 
vehicle  ot  central  seismic  station  accomplished  the  riding  round  cf 
l n j ured/d  aiua  jed  part  g.  of  Tashkent  and  its  re  ighherhoods.  Cn  the 
stones  cf  the  eyewitnesses,  "the  glow  ct  tycene  whitish-pirk  color 
reminded  the  scattered  light  cf  lightning".  Analogous 
repcrt/comrnunications  entered  from  g.  cf  Yargiyulya,  arrange/located 
3C  km  the  scuth  west  or  Tashkent.  Thunderstorm  phenomena  neither  in 
Tashkert  net  in  F-r  it  a sh  ke  r.  ts  kem  region  durirc  this  period  were 
c t se  r ved  . 


This  is  hew  describes 
Belnicnuk,  who  lives  cn  the 
from  left  side  the  powerful 


the  phenomenon  cf  brightness  engineer  A. 
street  im.  Pahiacv's  Sabira:  "1  heard 

noise,  recalling  the  work  of  motor. 
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i unediately  in  the  same  side  aLcse  unusually  the  bright  flash/burst 
white  cclcr,  which  during  several  seconds  (h-5  s.)  it  grow/rose  on 
tiightress  tc  taoy  iotce,  that  ter  me  it  was  necessary  to  ccver  eyes. 
Then  occurred  ger k/ i m p u 1 se , haraly  net  brought  dewn  me  from  feet. 
Otter  jerk/ impulse  tne  wcrld/light  rapidly  legar  tc  grow  din  ai;u 
together  with  its  disappearance  it  ceasec  itself  power  supply". 

By  the  witnesses  of  whitish-pirk  airglcv  ateve  the  city  cf  tale 
many  tashkenttsy,  in  that  enisles  the  well-krowr  scholars  the 
special ists. 

Eage  1 B3. 

hlash/fcurst  "in  the  term  cf  the  scattered  light  cf  heat  lightnings" 

ctserved  cn  26  April  and  cn  night  fteir  9 cr  10  hay  the  Vice  President 

cf  the  Academy  of  Sciences  cf  the  Uzfc.sSF  academician  S.  V. 

S t a to d uf tse v , who  explained  the  possible  teaser  fer  this  phenomenon 

thus:  "it  rs  possible  that  here  we  deal  with  the  avalanche-type 

disturtance  cf  molecular  berds  with  distent  i ru  i t y and  moristicus 
< 

fricticp  cf  recks". 

The  ser.icr  scientific  worker  of  ten  tr  a 1 - As  i ct.  ic  scientific 


research  hydrcmeteorclogic  irstitute  specialist  in  physics  ct  the 

I ^ 

atmosphere  of  (i.  P.  Lazarenko  thus  described  its  observations: 
"Lefcre  the  dawn  on  26  April  1966  1 awoke  frem  terrible  hum.  After 

I 


the  window,  which  emerges  cn  south,  blazed  the  heat  lightnings.  he  it 
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seemed  tnat  these  are  unusual  fcrce  thunderstcr  n " .... 


The  collaborator  tuis  same  institute  cf  F.  V.  Larionova,  wbc 
lived  in  the  very  center  ct  f leystcseystc vc > targe,  pro  yen u vshi s ' from 
t te  underground  jerk/im pulse  cn  if  April,  saw,  that  the  toon  and  the 
court  ct  tale  were  illuminated  "so,  that  in  iocr  as  during  magnesium 
flash/tuLst,  it  was  possible  to  distinguish  all  ct jec t/sub j ects " . 

There  are  numerous  r e pc t t/cc mm un ica t ic ns  alcut  sparking  the 
close,  tut  clear  each  other  electrical  leac/cucts,  the  bluish 
trightress  ct  the  internal  suriace  cf  the  walls  cf  the  houses,  which 
aie  periodically  repeated  heat  lightnings. 

Tc  seismic  station  entered  several  rep crt/ccmmunicatiors  atcut 
the  spontaneous  firing  ct  flucrescert  lamps  shortly  before  underground 
jerk/impulses.  This  is  hew  presented  his  ctservaticns  engineer  A. 
lutaev,  who  lived  during  Tashkent  earthquake  c r.  st.  cne-and -a-h  a 1 f (in 
the  scuth  paLt  ct  the  p 1 e y s t cse ys tc vc y ranee):  "tefere  the 

earthquake,  cn  night  from  25  cn  26  April,  tc  me  was  memorized  this 
phenomenon.  After  awaking  aheut  5 hours  ct  the  merning,  I noted  in 
shade  the  glcwing  luminescent  tube  envelopes’. 

Such  phenomena  observed  the  colleagues  cf  the  administ r a t i c r cf 
cable  and  radio  relay  mair  lines,  a r r a nee/ 1 cca t e d cn  st.  Navci,  it 
the  certet  ct  p ley s tese y s t c vc y range. 
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Here  are  their  repo  t t/ccm  un  ica  t ions.  ''29.  VI  with  11  hours  the 
Hornings  ot  lamp  zaznglis’  ard  after  15  air.  dttf  i umler  jLour.il 
jerk/iapulst  they  went  out".  "3C.  Vi  arc  1 VII  they  glowed  ftca  the 
Herring  and  went  out  in  the  hour  or  ore  anc  cne-lalf  afteL 
jer k/i a pulse".  "2.  VII  - were  not  ignited,  A V]]  - from  the  morning 
inflamed  ty  t u 1 1/t ot a 1/c cm p Lete  heater  two  tutes  even  one  by  weak 
heater.  They  tried  to  include  ard  to  disccrrect/tutn  off.  The  lamps 
cf  rasli,  then  themselves  were  ignited.  Igniticr  occurred  with  the 
aid  of  starter  - neon  bult".  "They  burred  tc  16  hours.  The 
colleagues  we  re  situated  in  room  to  19  hours  5C  ain.,  bur  lamp  no 
longer  they  were  fired.  During  powerful  earthquake  indoor  no  one  it 
is  tygcne".  "5.  VII,  when  they  arrived  tc  work  (9  hours  30  min.), 
lamps  they  turned.  12  Hours,  they  expired.  After  5-10  min.  again 
they  irtlamed,  they  blinked  and  they  went  cut". 


In  the  territory  of  central  seisaic  staticr  "Tashkent"  fcr 
geoakusticheskixh  observations  during  August  1966  is  drilled 
ha  1 f- k i 1c ae te r blowhole.  Upper  40  a are  planted  round  by  steel  tube, 
lhe  reaairirg  part,  presented  ty  the  deposits  cf  stone  loess  deposits 
jaarl),  remained  that  which  was  urcared. 


Ir  blcwhcle  on  seven  coaxial  shielded  with  khlcvin ilovey 
insulation  cables,  are  lowered  and  silted  qeca kust icheskiye  receivers. 
At  depth  500  a of  surface,  is  ananced  the  tasic  large  capsule,  while 
at  depths  3C0  and  100  m cn  ere  saiall  kaptsle. 
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The  basic  capsule  is  steel  tubs  whcse  diameter  is  10  ci.  and 


whose  length  is  1 m.  In  it  are  flared:  ere  vertically 

a r r ang ed/ loca ted  geophone  S^C-6  with  internal  electrical  resistarce 
3CC  ohm  ana  three-component  setting  up  ct  seismic  survey  receivers  cf 
the  type  cf  SF/sD. 


£ age  1 64. 


The  current-conducting  lire  c£  geephone  consist?  ot  twe  coaxial 
lead/drets  with  the  grounded  within  capsule  screens.  To  each  seisnic 
receiver  the  SP3D  is  corrected  cr  ore  cable,  and  current  transmission 
is  realized  cn  internal  vein/strand  and  the  shielding  cover/braid. 

Free  space  in  sonovnoy  capsule,  just  as  in  tve  small,  in  which  on 
ccaxial  cable  are  suspend/hung  cn  cne  vertical  seismic  receiver  ct  tl.<= 
type  the  "SF/L'  ",  are  tilled  ty  epoxy  resin.  Thus,  is  created 
reliable  waterproofing  srayaca. 


The  ccaxial  cable  on  which  is  suspend/hunc  sey smopr lye m na ya 
equipment  by  weignt  together  with  capsule  4C  kc,  is  characterized  by 
the  following  parameters. 


The  electrical  resistarce  1 km  of  cable  wjth  series-connec trd  go 
conductor  and  cover/traid  is  not  mole  t-ban  3C  cbo.  The  resistarce  ct 
polyethylene  insulaticn  (diameter  1.4  mm)  tetweer  the  central 
veir/strand  and  the  screen  at  temperature  cf  2CcC  is  100  Q/km. 
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The  sectional  area  ct  the  go  conductor,  which  consists  cf  14 
steel  it  lived  by  diameter  0.3  air  ana  12  copper  - ty  diameter  0.43  an 
- 3 mm2.  Force  to  the  discc  rtinuit  > of  catle  is  net  more  than  2CC  icg 
cr  17C  a construction  length.  Weight  1 km  cf  celle  - 122  kg. 
lisruptive  voltage  (frequency  50  Hz)  with  the  duration  of  the  effect  9 
ain.  are  not  more  than  2 kW.  hxterral  irsulaticr  frem  polyvinyl. 

Approximately  through  the  week  after  the  instrument  at icn  cf 
tlowhcle,  on  7 September  1966  into  22-2-  hours  from  local  time, 
reveal/detectea  tne  intense  runefi  cf  electric  charge  from  the 
external  ends  central  it  lived  geophene.  The  specific  crack  cf 
electrical  aischarge  is  hygere  is  audible  at  a distance  2-3  m of 
tctchashchikh  above  the  earth/greund  ends  ct  the  catle.  During  the 
apprcach/apprcximaticn  cf  lead/duct  tc  eye/ear,  Iresca's  freguercy 
increased  and  sonic  effect  it  was  transformed  irtc  -untinuous  intense 
hissirg.  This  phenomenon  continued  dutirg  6-10  ain.  and  then  ceased 
itself.  After  5 min.  it  arose  again  enc  alter  2-3  min.  again 
disappeared. 
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Analogous  phencneticr  was  ebsetved  after  2 cays,  hut  bygone  less 
ptolongedly  it  perceived  in  the  form  ct  sepaiate/individual  cracks. 
With  the  measurement  of  the  electrical  resistance  cf  catle,  it  turned 
cut  that  its  central  vcir/strand  at  depth  cf  a p p rcximately  5CC  m was 
locked  to  the  shielding  ccvet/btaid.  Since  catle  lifting  tc  the 
surface  of  the  Earth  is  tygere  practical  is  impossible,  by  the 
shert-tetm  feed  of  electrical  voltage  pulse  200  vclts  temporarily  they 
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ceicved  the  c lcsi ng/shor t i ng  of  lead/ducts  at  h a If - k i lomete r depth. 


however,  through  certain  time  again  it  followed  by  samp le/tcst , 
observations  ct  the  runoff  ct  the  electric  charge  after  this  or  tale 
were  erded.  We  are  solidly  convinced  in  the  fact  that  by  the  reason 
for  breakdown  is  bygone  the  emergence  of  a larce  electric  potential 
difference  between  t fe  shielding  ccver/traid  ard  the  central  habitable 
cable.  Value  ct  voltage  5-1C  kW. 

This  is  tne  only  case  when  was  pcssitle  to  ctserve  the  appearance 
of  a hich  electric  charge. 

Ehencnena  of  atmospheric  electricity,  which  precede  earthquakes. 


The  large  d ist ur ta nee/ pe r t u r t a t i c ns  of  atmospheric-electrical 
field  fer  1.5-2  hours  before  the  destructive  earthquake  are  noticed 
fer  the  lirst  time  by  Ye.  A.  Chernyavskiy  on  1 August  1924  in 
C 2h a 1 a 1 - A tad e (Chernyavskiy,  192  5). 

E age  1 fc  5. 
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These  anomalies  were  expressed  in  the  irtense  fluctuations  of  electric 
intensity  ir  completely  clear  and  calm  weather  the  Kakiyelitc  of  the 
reason  for  meteorological  crigir.  under  such  conditions  were  excluded. 
Observations  cf  electric  field  they  conducted  with  the  aid  ct  the 
water-jet  ccllector/receptac  le,  pcssessiig  the  ability  to  instantly 
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answer  changes  of  the  electric  field  in  atmosphere.  As  measurirg 
meter  is  used  listochkovyy  electrometer. 

Later  some  foreign  authors  (Schultetus,  1932)  also  expressed 
thought  about  possibility  changes  in  the  atmospheric  electric  field  at 
the  tcrque/moments,  preceding  cl  asscciatiig  earthquakes. 

In  1946  anomaly  of  electric  field  is  recorded  and  in  Tashkent 
tefcre  the  Chat  kal ' skim  earthquake  (C  h e r r.  y a v s k i y , 1 955).  Unlike 
observations  1924  in  this  case,  the  electric  field  was  recorded  fcy 
Eenndcrf’s  electrograph,  and  as  sensor  was  applied  the  radioactive 
ccllectcr,  possessing  ccrsidetalle  inertress. 

Eefore  the  earthquake  on  4 March  hy  1949  Dushanbe  V.  M . Gcvctkcv 
also  ncted  the  intense  "disturfcance/pertur h etic rs"  cf  electrical  field 
cf  the  atnosphere  (C her r y c v s k i y , 1955).  Ir  the  same  year  Ye.  A. 
Chernyavskiy  noted  the  powerful  "di st ur 1 ance/per tur tations"  cf  the 
electric  field  before  earthquakes  in  ch-garae.  5uch  phenomena  were 
rcted  after  Cb igarm  skogc  earthquake. 

In  the  mentioned  cases  the  good  weather  ir,  which  there  are  rc 
reasons  for  the  disturbance/perturbaticr  cf  electric  field  in 
atmosphere,  high  value  cf  earthquakes  arc  nearness  cf  their 
epicenters,  observation  by  ualcirertncy  eguipmert  - were  favorable 
conditions  for  the  detection  cf  the  characteristic  anomalies  cf 
electrical  field  of  the  atmosphere,  corrected  with  earthquake. 
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Tashkent  earthquake  1S€6,  it  is  natural  , it  caused  the  interest 
in  ct  this  type  to  phenomena.  Eirected  attention  tc  recording 
electric  intensity  which  already  many  years  is  conducted  in 
Centra 1-Asiat ic  scientific  research  h ydr c me t ec t c leg ic  institute  fet 
research  cn  electrical  field  ct  the  atmosphere.  Otserved  da*a  are 
inaccurate,  as  in  the  being  applied  ecuijnert  as  sensor,  is  utilized 
radioactive  collector  - sufficiently  inert,  and  as  recorder  - 
tenr.acrf ’£  elec  tr  og  t a pit  , capable  of  tixirg  crly  the  average  values  cl 
the  strength  cf  field  ter  1 nir. 

In  the  morning  on  2f  April  1 S 6 C-  in  the  territory  of  SAMGMI  [sp? 

- Centtal  Asian  Scientific  Fesearch  hydtcmetecrclccical  Institute’ 
(next  tc  CSS  "Tashkent")  is  recorded  the  disturbance  of  electric  field 
5 hours  tc  earthquake.  These  disturbances  entail  a change  in  the 
sense  cl  the  vector  of  electric  intensity  tc  the  side,  opposite  fc y 
that  that  corresponds  tc  normal  field.  True,  cr  the  eve  of  weather 
condition  ate  bygone  not  by  entirely  calm,  tut  curing  two-three  hours 
cirectly  Lefcre  the  earthquake  cf  any  m e t ec r c 1 c c ica  1 reasons,  wtich 
facilitate  the  disturbance  cf  electric  field,  it  was  not  observed.  Is 
characteristic  also  tne  resemblance  of  the  rctec  anomaly  cf  electric 
fiela  tc  the  anomaly,  fixed  ty  the  same  egui{mert  before  earthquake 
1 « <(  t . 


scpuststvovali  to  the 


The  anomalies  of  electric  field  prececed 
sep a ta te/ indi vidua  1 most  powerful  aftershekau 


which  followed  after 
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April.  Very  frequently  the  special  phenomena  cf  atmospheric 
electricity  were  not  observed. 


Eage  Ifcfc. 

It  is  possible  that  the  short-term,  rapidly  changing 
disturbance /perturbations  ct  electric  field  occurred,  but  by  this 
equipment,  not  titted/nct  a d a p t ed/u na ca p t e c for  such  observations, 
they  were  net  fixed. 


It  the  observed  anomalies  are  re  a 1 1 y/ a c t u a 1 ly  connected  with 
tectonic  processes  at  depths,  tier,  apparently,  any  deep)  processes, 
whicn  cause  earthquakes,  are  accompanied  by  electrical  phenomena.  It 
remains  not  clear,  which  precisely  deep  processes  cause  electrical 
phenomena,  in  which  comm  un  icat  icri/ccnnec  t ic  r.  are  located  electrical 
effects  ard  earthquake  irtersity,  as  affect  effect  the  r~*3soten“S£  cf 
epicenter,  the  depth  of  the  seismic  center  and  especially  picp^i’y  ct 
the  rock/species  in  which  cccut  tectcric  processes. 
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At  the  same  time  one  should  consider  that  the  electrical  field  of 
the  atncsphere  is  caused  hy  the  electric  charges  cf  earth  ard  by 
volume  charges.  If  by  the  sole  source  cf  electrical  field  cf  the 
atmosphere  is  bygone  the  charge  of  earth,  then  the  strength  cf  this 
field  ct  the  surface  of  earth  wculd  be  deternined  by  the  surface 
density  cf  its  charge  - «: 

E = 4so. 
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But  in  connection  v«ith  the  presence  in  the  atmosphere  ct  space 
charges  must  he  made  to  sshche  Pcisscr's  re  la t i c rshi p: 

cii  v E — -1  -o. 

Then  since  in  air  space  charges  are  distributed  unevep Jy  ard  au- 
carried  past  ctservaticn  pcirt  ty  airflow,  eJectnc  intensity 
e x pe r ie nee/ tests  vibration  constant.  In  gccc  weather  these 
fluctuations  are  small,  tut  in  restless  weather  (cloud,  the 
precipitation,  the  fog,  the  vino  and,  etc)  they  they  can  be 
considerable  and  tne  strength  ct  field  it  car  even  accept  opposite 
c i t e c t.  i c r.  - 

The  component  of  electrical  field  cf  the  atnesphere  which  is 
caused  only  ty  the  charges  cf  earth,  arc  especially  variation  in  this 
component  as  a result  of  deep  processes  with  seisiric  phenomena,  the 
fluctuations  cf  electric  field,  caused  ty  changes  cf  the  volume 
charges,  they  will  prove  to  be  in  this  case  significant  interferences 
They  can  largely  shade  interesting  us  the  d i s t u r ba nce/pert urbat iens  o 
electric  field  cr  even  completely  overlap  them. 

Therefore  the  method  cr  the  measurement  of  atmospheric  electric 
field,  although  which  made  it  possible  under  b la geg r 1 ya tuyk h 
conditions  tc  reveal/detect  se ysmoelektricheski ye  phenomena,  is 
inconvenient  with  continuous  tracking  the  electrical  "pulse*1  of  earth 
fer  the  detection  in  it  ct  the  peculiarities  associated  with  seismic 
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processes  (Cue r a ya v ski y , 1955). 

^Since  up  to  now  ot  ways  to  the  solution  ot  e similar  problem  it 
is  not  found,  one  should  attempt  to  trarster  tie  Id  measure  merits  tici 
atmosphere  diLectly  into  the  faith.  Unlike  the  azmerenip  of  telluric 
currents,  in  this  case  must  Le  measured  pctertial  differences, 
potential  gradients  or  currents,  on  the  vertical  line  between  the  point 
in  the  upper  layer  of  earth  and  the  pcirt  or  several  points  at  those 
cr  ether  depths,  re veal/detect/txposeed  experimentally.  The  neea  the 
organizations  of  such  observations  indicate  else  the  i n vest  ig at io ns  , 
carried  out  by  V.  I.  Uiomov  with  the  colleagues  cf  seysmost  an  ts  1 i 
"Tashkent".  Virtually  for  this  will  be  requirec  the  vertical  blcwicle 
through  whicn  tor  a contact  with  rcck/species  would  be  introduced  the 
electrodes  with  the  fixed  tc  them  and  brought  cut  cutside  cable, 
possessing  high  insulating  properties  ard  sufficient  resistance  by 
large  p ressuie. 

Page  167. 

By  judging  by  tbe  character  of  the  observed 
* d is t u r t ance/per t ur ba t ions  cf  electric  field  in  atmosphere,  from  depths 

it  is  possible  tc  expect  the  signals  cf  tot)  ccrstant  and  alterra+irq 
voltages.  Therefore  for  their  recording  must  be  applied  the 
corresponding  methods:  ga  1 vanometr ic,  oscillographic;  possibly  tc 

nayde  a p p 1 ica t ion/use  pulse  voltmeter.  It  is  obvious,  the 
introduction  cf  such  methods  must  be  acccmpariec  by  extensive 
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experimental  *ci k botii  in  the  laboratory  arc  under  natural  ccndi*icis. 

It  is  possible  to  hope  that  thus  the  electrical  "respiration"  cl 
earth  and  isolation  against  its  background  cl  the  electrical 
anomalies,  connected  with  the  seismic  phencnena  ct  net  distorted  with 
atmospherics,  will  he  studied. 

EFFECT  CF  TASHKENT  EARTHQUAKE  C F THE  fAGFEIIC  F1FLL  CF  EARTH  A N [ 
ICNCSFHERE. 


For  the  detection  cl  the  e>t£ect  cl  Tashkent  earthquake  and  its 
iterative  impulses  on  the  state  ct  the  nagnetic  field  of  earth  and 
ionosphere,  is  produced  the  analysis  c£  the  c e c a a c i t no-  iono  s p he  t i c 
station  of  the  institute  cf  seismology  the  A.S.  ct  the  Uzb.SSR  ir;  the 
sett,  of  Yangitazar  (about  3C  K n of  epicenter). 


kith  the  direct  survey  cf  iragnetcgrairs  , es  t a h 1 ished/in  s t a 1 le  a the 
absence  of  special  phenomena  in  variations  ir  the  nagnetic  field  cf 
earth  from  notation  in  Yargitazare  durirc  the  fcasic  earthquake  and  its 
iterative  impulses.  On  differences  in  the  hourly  mean  values  of  the 

■% 

■f  components  of  the  magnetic  field  strength  cf  earth  at  the  stations  of 

Yancibazata  and  Alma  Ata  for  the  period  frem  April  through  June 

ff 

are  obtained  the  following  results:  the  average  differences 

hcrizcrtal  component  for  night  hours  remain  unchanged  within 
gamma,  which  indicates  the  absence  cf  the  eliect  ct  Tashkent 
earthquake  on  the  iiCLizcrtal  component  ct  the  magnetic  field 


in  the 
limits  n 1 

of  earth. 


* 
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C i f te  re  rces  in  the  hourly  mean  values  fct  nicht  leurs  of  vertical 
component  qivt  the  atserce  cl  effect  ir  liaits  r4  gammas,  which, 
taking  into  account  the  resolution  cf  i nst r t ne n t s , testifies  to  the 
absence  of  the  effect  of  earthquake  ard  cn  the  vertical  component  cf 
aaqretic  field.  This  tact  can  te  explairec  ty  a cciparativ ei y large 
distance  frem  epicenter.  Magnetic  observations  ir  epicenter  turned 
cut  tc  te  nonproductive  due  tc  the  powerful  interferences,  vazvanrykh 
ty  the  stray  tram  currents. 

According  to  ionospheric  observations  is  obtained  somewhat  a 
different  picture.  Are  knewn  at  present  the  works  cn  the  effect  cf 
powerful  earthquakes  on  the  state  ct  icrcsphere.  In  the  work  of 
Ceyvisa  and  beykera  (1965)  as  a result  cf  the  analysis  of  notation  in 
bculder  (Colorado)  the  Ecpplet  frequency  shift  cf  the  echo  from 
lcncsphere  signals  tc  4.5  and  1.0  MHz  are  te vea  1/detected  per  heur  to 
ana  through  nalt-hour  after  Alaska  earthquake  (C.3.35  world.  vr.  cr 
26  Match  1964  near  Ankoridzha)  the  special  eiiects  which  were  ctserved 
cne  additional  time  fer  tcur  years  durirc  the  high-altitude  nuclear 
expicsicn  above  is.  Johnston  on  9 July  1962.  The  authors  consider 
that  the  zamechenyy  eflect  car  he  caused  by  the  arrival  of  subscric 
wave  (period  ct  approximately  30  s. ) intc  the  zene  cf  polar 
lcncsphere.  Cn  the  direct  measurements  cf  accustic  waves  from  Alaska 
earthquake,  it  speaks  in  the  note  ct  Cock  arc  Eeykera. 

In  the  werk  of  Loorardc  and  Earn.es  ( 196  5)  are  given  the 
observational  data  of  the  critical  frequencies  ct  layer  E'?  cf  the 
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ionosphere  ct  four  ionosphere  stations:  college,  Adak  (Alaska),  is 

fingered  Al'tc  (Califcrria)  and  Maui  (Hawaiian  islands). 


lage  Ifb.  The  authors  note  an  increase  in  tie  critical  frequency  oi 


layer  f2,  which  followed  after  earthquake.  Furthermore,  are  noted 


alsc  the  appearances  of  the  uncommon  s tr at i f ic e t ions  F?. 


Ir  werk  Fay,  it  is  assumed  that  the  large  leng-period 


distur tance/pert urbation  on  the  notations  cf  the  Doppler  effect  intc 


Eculder  and  on  the  iouogrannakh  cf  aircraft  scurding  is  a 


manite station  ct  the  long-period  canali2ed  a kus t i kc-gr avi t a t i cn a 1 


waves,  emitted  into  ionosphere  near  epicenter.  It  is  assumed  that  at 


large  distances  from  energy  source  lcng-pericd  the  component,  of 


fluctuations  in  essence  is  concerts ated  at  heights  ct  approximately 


ICO  km,  i.e.,  in  E-layer. 


Ir  the  Soviet  Union  A.  V.  Tarantsov  and  Y a.  G.  Pirfel'd  they 


advance  hypothesis  auout  the  fact  that  the  d istur fcance/pert urba t ions 


cf  polar  ionosphere  in  esserce  ate  determined  t>  the  powerful 


explosions,  the  earthquakes,  ty  the  vclcenic  eruptions  and  ether 


energy  sources,  which  are  located  at  a cistarce  to  3000  km  ct  pclar 


circle  and  capalle  of  enittirg  vertical  accistic  vibrations.  They 


propose  the  rcllowing  diagram:  earthquake  is  the  long-wave  akustike- 


gravitational  waves,  which  reach  ionosphere,  the  excitation 


ionospheric  by  tsunami  - the  advance  icrcspheric  by  tsunami  to  pclar 


latitudes  (magnetic  "sand-tars")  - the  rezursheniye  ionospheric  ty 
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tsunami  ana  the  tor  ma  ti  c r./ed  tea  t icn  cf  icncspheric  turbulences, 
detected  by  Ladars.  A.  V.  Tatartscv  and  Ya.  G.  Eirfel'd  they  assert 
that  it  a number  of  cases  c a t as t top h tea  1 earthquakes  precede  the 
onsets  cl  lenq- period  oscillations  cf  the  earth's  surface  in  tne 
region  ct  epicenter,  which  it  is  possible  tc  nett  on  the 
d istur bance/per t urbat ic ns  ct  polar  ionosphere  ct  in  the  tey ions 
nagretic  anciralies. 


ke  conducteu  materials  research  of  the  observations  of  icncsphere 
station  in  Yangibazare  (aircraft  scundirc)  fer  the  period  from  April 
156  6 through  March  1967.  Special  effects  cf  the  type  of  uncciruicr 
stratifications  or  abrupt  changes  the  paraneters  of  ionosphere  (in 
particular  layers  Ft  and  F2)  ate  not  re  ve a 1 / ce t e ct ed.  For  F- layer,  is 
produced  detailed  calculation  cf  the  frequency  ceviations  of  the 
critical  frequencies  frea  neaiar  values  for  entire  period  - April 


1966;  March  1967  25-27  April  1966  noted  an  ircrease  in  the  critical 


frequency  ot  layer  E on  C.12  Mi 2 


which  it  is  difficult  to  explain  by 


clat  activity.  Aralcgcu 


ftequercy  were  observed  even  for  several  "-scale-nu niter  iterative 


impulse,  for  example,  on  29  May  and  on  25  dure  1566  and  on  24  March 


1S67.  however,  an  increase  in  tie  critical  frequency  of  layer  t wa 


ctserved  net  always,  although  sometimes  the  frequency  rose  in  the 


absence  ot  powerful  jerk/impulse 


Partially  this  can  be  explained  ly 


Thus,  as  a result  of  research  cn  the  material  ct 
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observations  is  outlined  certain  dcjodfncf  cl  ar  increase  cl  t he 
critical  frequency  of  E-layer  trom  the  nest  powerful  earthquakes; 
however,  tor  the  more  urverernykh  conclusions  it  necessary 
supplementary  material. 

FCfEtimtfc  Cf  TASHKENT  EARTHQUAKE. 

Feseatch  cn  the  teasers  for  earthquakes  ty  direct  form  is 
connected  with  the  most  important  prctlem  of  the  f cr^cast/pre d ict  ler 
c f eart  hquakes. 

Earthquakes  are  caused  ty  the  sharp  shift  displacement  cf  recks 
ir.  the  interiors  of  the  earth’s  crust  or  ir.  the  deeper  hor  i zer/ le  ve  1 s 
cf  earth,  which,  in  turr,  is  caused  by  the  maximally  accumulated 
elastic  strains  which  as  the  final  result  destroy  solid  medium. 


Eage  169. 


The  failure  of  solid  medium  under  ccn ditiers  cf  hign 
p uasih ydrest atic  pressure  dees  ret  cccur  unexpectedly.  Absence,  as  a 
rule,  the  preliminary  j e tk/ i m pu lses  hefere  powerful  earthquakes,  and 
also  the  results  of  geodetic  i r ves t iqat i ens  in  epicentral  zones 
indicate  the  which  precede  d isccnt  inuit y staces  cf  the  elas t c-p 1 ast  ic 
determatien  of  rocks. 

The  deformation  of  the  earth’s  crust  ir  the  fccus  ranqe  of 
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Tashkert  earthquake  have  revealed  we  as  a result  cf  the  analysis  cf 
the  content  of  radon  in  te r m c n i r e ra 1 ' nc > water  cf  Tashkent  artesian 
Lasin  (Ulcmcv,  Mavashev,  1967,  Ulcmcv,  1S68).  T e r mcm ine ta 1 • n ye  water 
will  lie  cn  depth  1 300-  2 4 CO  m in  the  water-tearing  horizon/ level  cf 
Sencman  deposits.  water  tasin  is  supplied  ir  essence  because  of 
atmospheric  precipit at ic r and  surface  water  in  the  foothill  parts  of 
the  P t i tash  ke  r.  t sk  og  o regicn,  and  also  because  cf  the  migration  ct 
water  cf  deep  origin.  The  irtensity  cf  the  admission  of  radicna  or 
the  change  in  the  content  in  their  of  raccn  determine  variations  in  the 
quantity  cf  inert  gas  in  termcmireral'ncm  tasin. 

On  the  basis  of  the  system  cf  the  tectonic  disturbances  in 
crystal  basement,  relative  tc  the  high  temprautry  cf  water  (atout 
6CcC),  cf  weak  radioactivity  (less  than  40  eman),  it  can  be  assumed 
that  tadcnovye  water  are  timed  tc  the  zcr.es  cf  tectonic  fractures. 

Fadon  - inert  gas  and  its  inci dence/ i m p i n ce m e r t into  water  it  is 
caused  by  dittusicn  from  the  capillaries  of  rcc k/species,  by 
emanation.  As  esta  r 1 is  h e c/ i ns t a 1 le  d , the  emanation  is  determined,  in 
essence,  by  the  structure  ct  r cc k/s pec  i e s , hy  the  presence  in  it  cf 
courses,  on  which  the  radon,  which  isolated  from  radium,  falls  into 
the  environment.  To  the  intense  liberation  cf  radcn,  obviously, 
ccntritute  the  failure  ct  crystal  lattices  cf  minerals  and  development 
ir  the  rcck/species  ct  the  g r id/net wot k cf  " ca p i 1 1 a r ies"  (the 
possibility  of  the  "capillary"  chcgasheriya  cf  the  chemical  and  cas 
composition  of  mineral  waters  repeatedly  indicated  V.  1.  Vetnadskiy). 
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It  is  Krcun  that  in  some  stages  cf  geclcgica]  development  a chan je  in 
the  ccnpcsiticn  of  momineial 'nykh  water  flcw/lasts  very  slowly,  and 
into  the  fticdy  of  intense  geclcgical  processes,  it  can  be  very 
ccnside rable.  All  this  confirms  the  law  governing  the  discovered  ty 
us  phercmena. 


For  research  on  a change  in  the  content  cf  radcn  in 
ter  scm  i re  ral ' noy  water  of  Tashkent  tasir  during  period,  1956-19G7 
sat ple/tests  cf  water  were  undertaken  (ty  colleagues  of  the  scientif 
research  institute  of  health  rescrt  scieice  and  physiotherapy  im.  h>. 
A.  femashkc)  in  the  mouth  cf  a deep  tlcwfccle,  c r range/locat  ed  ir 
immediate  proximity  (1-1.5  kn)  frcm  the  p le n y s t c se y st voy  range  of 
Tashkert  earthquake  (Fig.  ICG). 

Analyzing  the  obtained  results  and  fcllcwirc  the  principles  cf 
the  mechanics  of  the  defcrirec  media,  we  car  with  a sufficient  degree 
cf  reliability  and  the  acccunt  cf  actual  ccrciticns  consider  the 
detcLmation  of  certain  volume  ct  the  recks  cf  bypccentral  range  as 
sequence  cf  feur  stages  (Fig.  (106a): 


I.  The  prolonged  slcwly  growing  e 1 ast c -p 1 ast  ic  deformation, 
which  is  accompanied  by  the  packing/seal  cl  the  large  volume  cf.  rocks 
(coverage  of  pores,  fine  cracks,  determatien  less  solid, 
ccnnec  ticn/  inclusion  etc.),  in  the  e x t e r t/ e 1 cn  c e t i c r.  of  several 
summers,  contributes  to  "squeezing”  (tut  it  is  possible,  and  to  the 


i r te ns  i f ica t i c n cf  the  dissolution  cf  tacon)  from  the  rock/species 
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tadcncscderzhashche y hater. 

II.  Relatively  rapid  elastic  deforaaticn,  which  is  also 
acccmpanied  ty  decrease  in  tie  vclune  cl  reck  masses  and  by  the 

J 

dis'turtance  ct  crystal  lattices  ct  separate/ individual  minerals, 
this  staqe  in  the  extent/elcrqaticn  of  3-4  nenths  aicng  with 
"sq uee zinq"  the  enrichment  ct  water  by  racer,  cccirs.  apparently 
cwinq  tc  the  disturbances  ct  crystal  lattices  ct  minerals  and 
appearance  ct  new  cracks  in  rcck/species. 
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fig.  ICt.  Pa  den  concentraticr  ir  tetncniretal'rcy  water  of  Tashkent 
artesiar  basin  from  1956  cf  1967  (a)  anc  frcn  Jaruary  through  July 
1S67  (t)  (width  or  the  averaging  strip  ccttespcrcs  tc  t.he  value  ct  the 
error  of  reading).  1 - data  cf  the  measure  Bents  cf  radon 
ccncen  t rat  icn ; 2 - the  stages  of  the  defcriraticr  ct  rocks;  3 - 
Tashkert  earthquake  and  its  aftershocks. 


Key:  (1). 

, balls 

eians.  (2) . 

Ya  rta  r ’ . 

(3)  . Pehra]  ' . 

<4) . farch. 

(5) . April. 

<6)  - fey- 

(7) . Jure. 

(8)  . Ju ly 

norths.  (9). 

years. 

Fig.  1C7.  Schematic  cross  section  cf  tccus  ranee  and  t h*3  mecharita  cf 
the  admission  radoncscdet2hashchikh  water.  1 - the  com  pressi  ve 
elastic  strains;  2 - the  character  ct  the  pr ernes  her iy a of  rcck/species 
as  a result  of  discontinuity;  3 - the  way  cf  the  admission  "of  that 
squeezed  out"  of  the  focus  range  of  water  into  water-tearing  tasin;  4 
- the  gipetsentry  of  the  hasic  earthquake  arc  its  aftershocks. 

Key:  (1).  Ha  in,  snow  cf  river.  (2).  Tashkent. 
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III.  Plastic  (let  crira  ticii  virtually  net  being  accompanied  ly  a 
dcctf asf  in  the  volume  cf  reck  masses,  stabilizes  the  admission  of 
taden.  This  stage  is  completed  ty  the  sharp  shift  displacement  cl 
rcck/sptcies  ever  the  termed  discontinuity  - by  earthquake. 


IV.  Elasto-plast ic  relaxation  cf  the  elastic  strains,  which 
arose  as  a result  of  the  displacement  cf  reck  messes  and  de f c r ma t ic n 
ct  the  ambient  fccus  range  mediun.  This  prccess  is  accompanied  Ly  the 
series  cf  e lasto-plastic  fracture  dislocations  (iterative  impulses) 
and  is  completed  by  the  maximum  release  cf  the  elastic  strains  in  the 
range  cf  origin/hearth.  As  a result  gradually  is  restored  the 
previous  mcde/conditicns  cf  the  admission  cf  deep  water  and, 
consequently,  also  radon  (Fig.  1C7). 


The  obtained  by  us  curve  ct  the  cc  t tent  cf  raden  is  analogous  in 
configuration  to  the  curve/graphs  cf  the  defer metiens  of  the  surface 
cf  the  Earth,  oltained  ty  geodetic  metheds  ir  are  epicentral  the  zenes 
cf  powerful  earthquakes  ( Fes hcher ya Ko v , 1S66).  In  view  of  the  absence 

cf  the  frequent  measurements  cf  taden  cc  r.ce  r t r a t ic  n during  the  first 
three  months  after  the  main  earthquake  it  is  possible  to  judge  crly  cn 
the  whcle  a decrease  in  its  value  in  the  period  ct  powerful  iterative 
impulses  and  tc  approximately  evaluate  the  fluctuations  of  gas 
component. 


hewever,  as  a result  cf  organization  tcvarc  the  end  1966  mere 
frequent  measurements  it  was  possible  tc  establish  that  shortly  before 
powerful  iterative  impulses  (9-11  energy  classes)  in  a number  of  cases 
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also  was  observed  a noticeable  increase  in  redci  ccncent t at icn  :r 
t er mo m i re r a 1 • ncy  «atet  (see  tig.  10fL).  £ c,  cr  right  from  14  on  15 

Parch  1967  content  of  Laden  sharply  increased  from  6 to  12  eman,  were 
held  at  this  level  within  a week,  and  cr  24  hatch  in  Tashkert  it 
occurred  "-sea le- nu m te r earthquake  (K  = 11).  Fadcn  concentration 
began  tc  sharply  vary  in  the  range  frero  4 tc  2C  eman,  approaching  a 
datum  level.  similar  picture  was  observed  drrirg  weaker 
;er  k/i n pulses. 

Eage  1 S 2 . 

It  is  possible  that  in  the  case  of  iterative  impulses  the  mechanism  ct 
the  adnissicn  of  radon  several  different. 

Thus,  direct  by  the  forerunner  of  the  possible  disturbance  cf  the 
completeness  cf  cocks  can  serve  the  initiated  after  rapid  growth 
s t a hil izat ion , and  pcssibly,  anc  a decrease  in  raden  concentration  in 
ter  mem  ire ra 1 ’ ncy  water  cf  deep  origin. 

A7TEMF7  A 7 FO  f EC  AST  l NG  7h  E 1 C F t U 1/  ft  K I S 7 CE  7 H E IK  E FGENCK  OP  THE 
ITEFAT  1VE  IMPULSES  OF  TASEKEM  FAFTHGFAFE  ACCCFIING  TO  OB5EFVATICNS  C F 
A VAFIAIICN  Ih  THE  FACON. 


In  this  work  ate  jiver  the  i e 1 1 1 ^ cf  the  isledcvaniy  cf  the 
radenevogo  mode/con  d it  ions  cl  (ml  >ii»  idl'rykh  water  for  fetecasting 
the  earthquakes,  which  initiated  tick  •'ay  19(7.  Fy  laboratory  cf  the 
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g id rcge ckhi m i i of  the  institute  cf  seisnciccy  the  A.s.  ol  the  Uzfc.SS-. 
Assumption  about  the  possibility  ci  this  telecasting  is  expressed  ty 
V-  I.  tlcmcv  and  B.  Z.  Pavshev  (ISfcl)  cn  the  basis  cf  data  cn  the 
measurement  of  radon  concentration  in  urdetcicurd  water,  obtained  in 
NIX  [//k)/)  - scientific  Research  Institute]  physiotherapy  and  health 
resort  science  im.  N.  A.  Semashko. 


* 


Observations  were  carried  cut  cn  blowhole  4,  arrange/lccatea  i r. 
immediate  proximity  cf  the  p leystesey stc \cy  range  of  Tashkent 
earthquake  and  on  a series  cf  the  blowholes  cf  ter  me mine cal * nyk h water 
cf  Tashkent  region. 


E 1 c w hole;  4 is  drilled  to  depth  2CCC  m ir  the  center  section  cf 
the  Tashkent  artesian  basin.  The  determination  cf  radon  concentration 
in  water  was  realized  ty  well-krcwr  procedure  (grams,  etc.,  ISbT): 
radon  Ly  means  ol  bubbling  is  t r ans 1 a t e/ 1 c ar sf er ted  from  the 
samplc/test  of  water  into  the  icrizaticr  chamber  where  its  ccntert  is 
measured  cn  the  electrometer  ct  SG-1C!. 


As  a result  or  measurements  conducted  ard  data  cn 
seysmoaktivnosti  during  the  indicated  period  (Fig.  108) 
e sta bl  ished/i rstal 1 ea  that  the  cycles  by  the  ircreascu  seismic  tc 
aktivneti  coincide  with  the  intense  fluctuations  ct  radon 
ccncen  tr  a tiens  in  t ecuiom  i re  r a 1 1 r cy  water. 


The  releasing  energy  during  the  indicated  earthquakes  is 
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a{HCxiiati-ly  ( ropor ♦ional  the  area  of  a curved  increase  in  the 
content  of  radcn,  ocunded  helcw  ty  the  niriuin  values  to  the  beginning 
ct  increase  and  after  a decrease  in  the  concentration. 

The  n ini  mum  of  radon  concentration  after  decrease  is  usually 
higher  than  the  rciniirum  prior  tc  the  beginning  ct  the  increase:  the 

irtersity  of  jer x/im p u lses  also  is  ap pr c xi a a te  1 y proportional  tc  the 
amplitude  of  a curved  increase  ii  the  ccrtert  ct  radcn  and, 
apparently,  depends  on  the  character  cf  chance  in  naximum  (plateau) 
curve,  that  precedes  jer 1/ i n p ulse. 

Kith  s hch-scale-nu  tc  t e r jer k/ i m p u 1 se s the  tine  from  the 
tcrcue/ncnent  ct  the  aa  x im  um  value  cf  racer  concentration  tc  the 
tcrque/ircment  cf  earthquake  is  2C-26  heurs,  vhile  with  repeated  shch- 

tallynyx  jetk/impulses,  immediately  the  tollcvirc  after  each  ether 

A 

d C - 5 C .iy«iarn  . The  character  cf  a change  cf  radcr  ccncentrat  ic  r ii  the 
peried  ct  seisnic  activity  in  the  majetity  cf  cases  is  expressed  hy 
the  lcllcwing  regularity:  increase  - decrease  - increase  - 

;erk/in pulse  - increase. 

Hcvever,  in  the  nakctcrykh  cases  je r k/ i n p u 1 ses  cccur  already  cn 
the  first  decrease.  It  is  chvicus  that  tc  radeihnct'  the  plotting  cf 
curves  of  the  content  of  radcn  depends  cr  frequency  and  accuracy  of 
the  ccrcucted  analyses. 

Ecr  the  determination  oi  statistical  cc am u n icat i cn/con nect  ic r 
between  the  content  of  radcr  in  water  ard  the  irtersity  of  the 
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expected  jetk/iiupulse  accotdiny  to  ctsetved  cate,  is  produced 
ir  a t he  it  a t ical  development  cf  the  netted  ct  ccirelaticn  analysis.  As 
the  initial  data  are  taken  the  neatest  naxinum  values  of  the  content 
cl  radcr,  which  preceded  je r k/ 1 n p u lses,  and  the  intensity  of 
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Fig.  ICb.  Change  in  the  content  of  radcr  ir  ter  ire  mineral'  ncy  water  ct 
Tashkent  artesian  basin  (cr  SKV  - tlast  hole]  9)  and  the 

intensity  of  iterative  impulses  ( £ - the  contort  of  radon  in 
terncirireral'ncy  water  in  emans;  Q is  force  cl  iterative  iufulst  in 
tails)  . 

Key:  (1).  June.  (2).  July.  (3).  August.  (4).  September.  (5). 

Cctcter-  (6).  November.  (7).  Cecenter. 
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The  calculation  of  em[  it  ichesoy  dependence  on  x is  trace  ty 

kf 1 1-krcwn  diagram  (lengths.  1 556)  (Table  15),  vhere  are  given 
quantities  ct  jerk/iwpulses  (x)  at  the  different  values  of  the  content 
cf  radon  in  water  (y). 

Cn  the  curve/graph  cf  enpitical  regression  line  (Fig.  109)  it  is 
evident  that  the  character  cf  cc  n n u nica  t ic  n /co  n r.ec  t ion  between  (y)  and 
(x)  rectilinear,  i.e.,  can  te  descrited  ty  the  equation  of  ferm 
The  coefficient  cf  the  equaticn  ct  regression  (a,  b)  is 
calculated  with  the  aid  cf  the  least  squares: 


a = 0,4; 
b =*  5,81 

the  equation  ct  the  regressicr: 

y = 0,4  x - 5,81 . 

the  correlation  coefficient  tetween  these  values  is  calculated 
according  tc  the  fornula: 


r a°~-  = 0,84, 
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Fig.  1C  9.  Curve /graphs  ct  regression. 

Fey:  pi).  Theoretical  regression  line.  (1).  Fmpriicheskaya  pine  cf 

reg  ression. 


latle  19.  Quantity  cf  jerk/iir  pulses  |x)  at  the  cirterent  values  ci 


the  ccrtent.  of  radon  in  hater  (y). 
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Averayc  kvadraditna ya  error  ct  the  koe f t ts i y e n t a ct  correlation 
or  «*  0,061.  Its  value  lie/rests  at  re  {.a  1 1 i t i c n/c  c n ve  r sicns  r ±36/-==  0,84  ± 0,16. 
consequently,  the  correlation  ccetticient  reliable. 

The  calculated  dependence  cf  the  ccrtent  of  radon  in  water  on  the 
intensity  cf  the  expected  earthquake  is  usee,  apparently,  orly  tc 
j Tashkent  epicenter,  hut  for  ether  regions  this  tc  za  visimot*  car.  have 

arcthcr  character. 

The  main  disadvantage  in  the  described  method  cf  the 
det er m i rat icn  cf  radon  ir  water  is  the  later  expense  and  the  duration 
cf  analysis,  than  and  is  limited  the  frequency  cf  sampling.  The 
curve/qraph,  constructed  according  to  the  reaul'tatam  of  testing, 
gives  crly  the  qualitative  concept  atcut  the  character  of  a charge  in 
the  ccrtent  cf  radon  in  water. 
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Fi>j-  11C.  Installation  diayrair  of  the  continuous  ireasur ome nt  of  the 
content  of  racon  in  water. 

Key:  (1).  Water.  (2).  Ait.  (3).  Ye*  is  t 1 cck/ module/u nit 

(4) . recorders. 
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Curing  October  1967  in  the  labcratcry  cf  gicrcgeokhimi i,  are 
initiated  the  production  tests  cf  the  fiLst  experimental  inst  a 1 1 a t i c r; 
cf  the  continuous  automatic  netted  cf  nea s u r eme r t ct  the  concentration 
cf  the  radon  in  water,  developed  with  the  ccileacues  of  the  indicated 
lafccratory.  The  action  ct  installation  entails  that  that  the  radon, 
which  separates  in  aeratsicn rem  container  (16)  (fig.  110),  frem  water 
taking  {lace  is  pumped  through  ly  water-get  pump  (17)  through 
scinti  llaticn  chamber  (15),  where  its  ccrtent  cc rt inuou sly  is  measured 
and  is  recorded  by  recorders.  The  content  cf  racer,  in  aeratsierren 
container  and  the  sc  int  i 1 la t icn  chamber  equally  depends  on  an  output 
cf  water,  concentration  cf  radon  in  it  ard  a guertity  of  pumped 
through  air. 

Constant  flow  rate/ccnsumpticn  of  the  water  through  aeratsiennyy 
ccrtainer  automatically  is  supported  ty  fleet  chamfer  (1)  ard  dees  r.ct 
depend  cn  the  pressure  cf  water  ir.  hlcwhcle.  The  productivity  cf 
water-get.  pump,  and  consegue  rtl  y , a quantity  of  pumped  through  air 
also  remains  constant,  i.e.,  water  level  in  ccrtainer  does  net  charge. 

The  consumption  cf  water  from  tlcwhcle  for  providing  a ncrnal 
operation  of  ustaovki  is  1.6-2.C  j^/  mir. 

Electrics  or  the  installation  is  mace  cn  the  basis  of  universal 
radiemete't  yew.  The  principle  cf  the  measurement  cf  radon 
ccncen t r at icn  is  based  cr  the  krewr  phereneren  cf  the  phosphorescent 
glow  ( 2 r S ) cf  the  scint.i  llaticn  chamber  under  the  effect  of  the 
a-particles,  which  are  termed  as  a result  ct  radioactive  decay  cf 
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tadcr. 

Eage  1 S6. 

Light.  momentum/impulse/p ulses  are  converted  ty  electronic 
p he  t ca  a pi  i t ie  r (photomultipliers)  intc  the  electric  pulses  which  enter 
the  a a p 1 i f ier-tneasur  ing  h 1 cc k/mcdul e/ un i t (12  [ - Technical  Task]) 

cf  radiometer.  The  first  casca de/stage  ct  t loc k/ module/uni t is 
assembled  by  the  diagram  ci  mcncstatle  n 1 1 1 i vi t r a t c r and  is  intended 
for  a rcrmali2er  mo  men t u a/ i m p ulse/p uls es  they  approach  integrating 
c ha  in/  ret  wor  K (C„  /?„)•  In  the  diagonal  ct  the  recorder,  collected 

ty  bndce  circuit,  is  included  the  recording  mi  J liampere. 

The  position  of  tne  indicated  ar  r o v«/ pc  i rt  e t of  peropistsa  is 
p tc  pot  t ioria  1 to  voltage  on  the  irtegratirg  citlire,  i.e.,  tc  an 
average  guartity  or  momen t urn/ im pu lse/ p u 1 ses , which  enter  frcn 
photomultiplier  per  unit  time. 

Fcr  the  systeaiatic  furcticr.al  check  ct  entile  circuit  to 
photoelectric  cathode  phctcmulti pliers  instead  cf  the  scintillation 
chamber,  is  establish/installed  the  control  preparation,  a quantity  cf 
alpha-decays  cf  which  is  strictly  calibrated.  Its  readings  are  fixed 
sacpistsem  and  during  processing  diagram  tapes  are  considered  in  the 
term  cf  corrections. 


Error  in  the  determination  of  the  medium  frequency  of  input 
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pulses  is  stcre/added  up  ty  the  couning  rate  meter  ot  statistical 
error  and  error  in  the  measuring  device  (needle  indicator).  Due  to 
the  statistical  character  ct  radioactive  decay  fcr  each  sufficiently 
pcdc lz h itel  ' n y y time  interval  (1-2  min.)  the  nunler  of  recorded 
particles  N can  differ,  according  tc  the  prctafcility  theory,  by  the 
value  cf  standard  deviation  (f 1 uctuaticr)  ; 

d = ± ysr. 

Fcot-mean-sguar e tc  pcgreshnct'  the  measurement  of  counting  rate 
it  is  determined  by  the  fccnula: 

1 

O = — =—  =s  , 

y 2Nt 

inhere  i it  is  determined  the  tine  constant  cf  the  integrating  outline. 
Substituting  in  formula  (1)  the  number  ct  me  me r t tm/ impulse/pu  lses, 
recorded  with  blowhole  U - N.^15  imp./s  and  the  time  constant  ct  the 
integrating  circuit  - r - IOC  s.,  we  obtain  roct-mean-sguare  errer 

with  probability  P = 0.662  (normal  law  cf  distribution),  equal  tc  o = 

+ ■+ 

^1.6o/c,  and  with  probability  P = C.95  - o = ^3.fc/c.  in  installation 
are  utilized  the  recorders,  which  have  class  cf  accuracy  1.5-2,  i.e., 
an  errer  in  them  with  probability  e = 0.55  is  eqial  to  a =,^1.5-2c/c. 

A general  error  cf  measurement  by  ccntirucus  method  with 
probability  in  P = 0.95  with  the  content  cf  tadcr  in  steady  state  6 
enar  ccnpcses  a = ,5 . 6- 5 . Ic/c  , with  0.34  — C. 3 1 enans. 
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Hem  correlation  tatle  (Tatle  19)  it  is  evident  that  the  increase 
ct  the  content  or  radon  in  water  in  8 cases  tc  C.36  and  in  £ cases  tc 
0.72  enans  [.recedes  earthquakes  by  force  tc  three  tails.  Among  the 
fact,  the  confident  fixing  of  increase  viith  ^rctatility  P = 0.99  car. 
te  during  a change  in  the  ccrter.t  cf  raocn  ir  water  the  greater 
doubled  rms  error,  determined  with  probability  F = 0.95,  i.e., 
C.66-C.62  eiraris.  Therefcre  the  probability  cf  fcrecasting  the 
gerk/i n julses  by  force  is  below  4 balls  less  thar  0.5.  This 
conclusion  is  confirmed  by  curve/graph  (Fig.  Ill)  whose  analysis  shews 
that  cf  7 cases  cf  an  increase  in  the  ccrtent  cf  radon  in  water  by 
C. 5-0.7  emans  cnly  into  3 cases  occur  the  earthquakes  by  force  to  4 
balls. 

Earthquakes  above  4 balls  precedes  an  ircrease  in  the  content  ct 
raden  in  water  to  8 emari,  i.e.,  by  8 emar  higher  than  stationary 
ccrter.t.  Hence  ttte  probability  of  forecasting  earthquakes  from  4 tc  5 
bails  significantly  higher  is  egual  tc  C.8-C.9. 
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Fig.  111.  Change  in  the  content  cf  tadcr  in  t e t nom i nera i • n cy  water  ci 
Tashkent  artesian  basin  (cn  SKV  <4;  tne  measurement  produced  ccntinucus 
n e t h c d ) . 


key:  (1) 

. April.  (2)  . 

Fay. 

( 3)  . Jure. 

(44).  July.  (5) 

A tg  ust . 

(6) . September. 

(7)  - 

Cc t o te  t . 

(fc)  . kcvember. 
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fci  tne  calibration  of  the  scale  of  nctaticr  in  eicar.s,  are 
simultaneously  produced  the  tieas  ure  ne  n t s t > twe  nethods  - ccntinuou.: 
ard  diskLetrytrPc  to  the  Lesults  ci  these  measurements  it.  is 
constructed  the  calibration  curve/graph  cf  tte  translation/conver sicr 
cf  the  scale  divisions  ct  notations  into  eners-  In  accordance  with 
calibration  cur  ve/tjrapns  and  the  netatiens  cf  readings  from  centre! 
preparation,  is  produced  processing  diagram  tapes. 

Ey  the  major  advantage  cf  tie  prcpcsec  netted  is  its  simplicity 
and  the  reliability,  the  mair  disadvantage,  j.e.,  lew  sensitivity. 

CCKCLUf ICNS. 

As  show  the  results  cf  investigation,  hefere  the  aftershocks  cf 
Tashkent  earthquake,  occurs  a tegular  change  in  the  content  of  radon 
in  Tashkent  termcmineral 'ncy  water  in  tte  diagram:  increase  - 

cecrease  - increase  - je  r k/ i it  p u 1 se  is  ar  increase,  or  increase  - 
decrease  - jerk/impulse  - increase. 

This  regularity  can  te  explained  ty  the  fcl  Jewing  cons ider atiens. 

t ? Tastkert  te r me  mi ner a 1 ' na y a water  is  timec  tc  the  Sencman  deposits 

I * 

whese  depth  in  the  investigated  tlcwhcles  reaches  tc  2000  m . The 
supply  cf  pewet  cf  Tashkent  artesian  tasin  is  ir  essence  the 


atmospheric  p recipi tati c r cf  foothill  regiers.  and,  possibly,  water 
cf  the  deeper  origin,  because  of  migration  cl  which  they  ire  enriched 


1 


The  results  of  in  vest  igaticns  shew  that  with  shch-scale-numhet  i 

jerk/impulses  from  the  ter que/moment  cf  the  naxiauir  value  of  racer  ! 

concentration  (i.e.  froa  tiae  ct  the  onset  cf  plasticity)  tc  the 
tctace/ acment  ct  earthquake  it  passes  2C-26  hours,  and  with  repeated 
"dupletnykh  "shch-scale-numler  jer k/ia pu Ises  passes  h0-50  hour.  These 
data  are  preliminary  and  need  careful  checking. 
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latle  2C.  Concentration  c£  helium,  radcr  anc  the  relationship  cf  the 
isotopes  of  uranium  in  the  mineral  waters  cf  Tashkent  basin. 
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0.276 
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6,2 

S Ckb.  3,  noc.  ^lyHawapchoro 

0.014 

0,174 

5.2 

7,0 

¥ Ckb.  76,  napK  <rio5eja> 

0,034 
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9Ckb.  7,  MiiHaOaa 

0,028 

0,044 

4.0 

3.4 

1 Ckb  5,  TaulMMHBO.au 

0.038 

0,024 

3.5  -5.0 

4,2 

9 Ckb  0,  a.  o.  <IioTamtK» 

0.142 





3,0 

/*CKB.  2,  CT.  *nniHCBHK» 

0,041 



4.0 

//Ckb.  1,  TauiMH 

0,154 

— 

3.3-5, 0 
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Key:  (1).  Location  and  the  ruiter  cf  tlcwhcle.  (2).  Helium, 

vclume,  c/c.  (3).  Radcn,  eian.  (4).  £KV  £,  Kitray.  (5).  SKV  3 
sett.  Lunacharskogo.  (6).  SKV  7t,  parak  "ccnguest".  (7).  SKV  7, 
Chiratad.  (8).  SKV  5,  T as h a i n \cdy . (5).  SKV  5,  d.o.  "botanist". 

(10).  SKV  2,  stage  "food-industry  worker".  (11).  SKV  1,  Tashfl. 
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EFFECT  CF  GFO LOGICAL-TECTONIC  FACTORS  CN  THE  CCMENT  CF  GASES  IN 
LKCERGFCLND  WATER  OF  TASHKENT  AFTESIAN  IAS1N. 


In  the  period,  which  precedes  earthquake  ir  Tashkent  (1*36  3-196  7), 
anc  alsc  during  earthquake  (1966-1967)  tj  us  were  conducted  the 
analyses  cf  the  thernal  irineial  waters  cf  Tashkent  artesian  hasir.  In 
1966-1967  produced  deter o i ra t ic r cf  the  relaticrship  of  the  isotopes 
cf  urariutr  (uranium-234  and  uranium-238)  in  the  sa  it  ple/test  s cf 
nineral  waters  from  several  Llowhcles  cf  Tashkent  artesian  hasir. 


During  the  analysis  cf  the  sample/tests  of  the  dissolved  gas, 
selected  in  period  of  1963-1967,  ustacvlenc,  which  into  1966-1967 
ccntent  of  heliutr  in  the  sample/tests  cf  water  from  the  blowholes, 
located  near  the  epicenter  cf  earthquake,  increased  more  than  1C 
times.  There  are  also  data  cn  an  increase  two  - five  times  of  radon 
ccncen traticn  in  water  cf  tasin  in  the  periods,  which  precede 
earthquake,  and  the  sta t i 1 i 2at ic n cf  radcn  concentration  after 
earthquake  (Ulcmcv,  Kavashev,  1967)  (Table  2C). 

three  first  blowholes  are  arranged  rear  f clc-disruptive  zone, 
tlowhcle  4 and  5 - tar  frcm  it. 

TAE  apparently,  an  increase  in  the  concentration  cf  helium  and  radcn 
in  water  is  caused  by  the  existence  cf  the  close  connection  between 
the  processes  of  their  liberation  trci  rcck/species  and  the  tectonic 
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activity  cf  region.  This  increase  it  is  net  possible  to  explain  by  a 
usual  increase  in  the  enaratirg  pever  (^a*J  ir  radon  and  in  the 
analogous  tc  it  coefficient  cf  the  liberation  cf  helium  as  a result  of 
tfce  disturbance  of  the  entirety  cf  rcck/species  (in  the  origin/heatth 
cf  zea  legryaseniya)  . Such  a conclusion  confirm  laboratory  wetks 
regarding  the  sample/tests,  selected  iron  the  cere  of  blowholes, 

and  also  the  fact  that  during  pulverizing  s peci  nen/sample  A' only 
somewhat  higher  than  the  £aine  spec  imen/sa  ■ pie  in  piece. 


In  contemporary  understanding  the  seisoic  center  is  the 
discontinuity  cf  the  continuity  cf  reck/ s pec  ies , which  appears,  when 
tectonic  stresses  exceed  the  ultimate  cf  strength  cf  medium.  Besides 


the  basic  discontinuities,  ir  tcck/species  is  termed  the  enormous 
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Table  21.  The  isotopic  composition  cf  uranium  ir.  the  underground 


water,  timed  and  to  different  type  r cc k/s pe c ies . 


f riopojxa 

LU4 

Xs 

AilTOp 

Tp3;  JiTU 

2,0  -5,0 

y 

HcafiaeB  E.  A- 

Jjlpjr >'.e  H3sep»:eHHb:e  nopo.abi 

2,5  — 1 ,0 

HcafiaeB  E.  A. 

Ip  Il33f-CTHSKH 

1,03-1,05 

IlcaCaeB  E.  A.. 

<j  Jlpyyy.e  ocar.o wue  h Meiawopt})-  j 
, Kbic  nopcuu 
o ria.ieo3oScjiHe  i'.ikhu,  c.ianuu 

1.5  -2,5 

HcaOaeB  E.  A.  Q 

1 1,20-1,36 

WcpAuimeB  B.  B.  ” 

jq  nec-iaiio  r.'HKHCTbJe  nopo^u 

1,12-1,00 

MepAUHuea  i3.  B. 

Key:  (1).  Rock/species.  (2)-  Author.  (3).  Granites.  (4). 

Isalaev  e.  A.  (5).  ether  igneous  rocks.  |t).  Limestone.  (7). 
Erutiye  sedimentary  and  ne tamer f r ye  recks.  (8).  Paleozoic  clays, 
schists.  (9).  Cherdyntsev  V.  V.  (1C).  £aidy-clay  rock/species. 
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As  a result  of  the  laboratory  investigations  cf  the  processes  ol  the 
failure  of  rock/spec  ies,  it  is  rcted  that  the  disturbance  of  the 
continuity  cf  sped  men/ sair  pies  with  their  elcngaticn  is  acccmparied  Ly 
the  emergence  of  elastic  ijpulses  in  the  tern  cf  damped  sinusoid  with 
the  aaximun;  cf  the  spectrum  at  frequencies  1 C—  6 C kHz  (Shamina,  1956). 


During  the  failure  cf  s peci men/s a m p les  under  pressure,  it  is  also 
noted  that  the  final  f r a c n e r ta t ic r cf  s p eci i en/s am p le  precede  the 
numerous  fine  cracks  whose  f crmation/educat icn  is  accompanied  by 
ultrasonic  mcirentuni/impulse/pulses.  Analogous  phercaena  occur  lefcre 
ncuntair.  shocks  in  shaft/ b ires,  rises  the  nuBber  cf  the  acoustic 
impulses  (acoustic  noisiness)  of  coal  teds  ( Co r s ta nt inov,  Mysina, 
Ivanov,  1965).  Thus,  it  is  possible  to  assune  that  in  seismic  center 
appears  the  wide  spectrum  cf  the  elastic  vitratiens,  which  stretch 
from  the  porticn/f racticns  cf  hertz  tc  IC-fiC  kHz  and  possibly  mere. 


As  a result  of  earthquake,  is  separate/literated  an  enormous 
ccartity  cf  elastic  energy.  for  example  during  earthquake  with 
aaynitudoy  U seismic  energy  comprises  approximately  1_6«10*  *,  with 
aagnitudoy  6 - 3.0»1014,  with  magnitudey  7 - tc  1.5»1016.  Tashkent 

f earthquake  was  the  series  cf  the  jer k/i ■ pu lses  najerity  of  which  had 

IK 

f aagnitudu5.3. 

V 

K 

A 

In  work  cf  V.  G.  Gratsirskiy,  I.  V.  Gcrtushincy,  V.  g.  TyminsKcgo 
(19f7)  it  is  shown  that  propagation  ir  the  s p ec  i ne n/samples  cf  solid 


rocks  cf  the  elastic  impulses  of  ultrasonic  frequency  band  (tc  3C  kHz) 
t- 

fr  it  leads  to  the  liberation  cf  the  ccrtainirg  ir  them  radioactive  gases 


itrm-r 


cs-  ie-if 
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(tadcn  and  thcron)  tc  the  surrounding  space.  It  is  obvious,  not  ir, 
less  measure  it  is  separate/literated  urder  the  action  ot  ultrasonic 
vibrations  and  helium. 


The  reason  lor  an  increase  in  heliui  cc rce r tr at  ion  (and  radon)  in 
water  alter  earthquake,  are,  apparertly,  ret  crly  an  increase  in  the 
emaraticn  of  rock/species  in  raden  and  the  liberation  of  helium  from 
the  weakened  zones,  fcut  alsc  the  extraction  of  gases  under  the  action 
of  the  ultrasonic  vibrations,  which  appear  durir.c  earthquake. 

The  source  of  gases  in  water  are,  obviously,  net  only  the 
Cretaceous  rock/species,  tut  alsc  the  granitoids  ot  the  paleozoic 
tasemert  of  Tashkent  artesian  tasin,  with  which  are  connected  the 
water  ir  the  process  of  their  formation.  The  supplementary 
confirmation  of  this  is  the  isotopic  ctrcshsriye  of  uranium 
(l 2 3 */  U 2 3 8 ) in  Cretaceous  water  (Tatle  2C). 
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Data  of  the  different  authors  on  the  isotopic  composition  of 
uranium  in  the  water,  connected  with  different  tcck/species  (Isafaev, 
1961;  Cherdyntsev,  1961;  the  tawers,  1961),  are  given  in  Table  21. 

As  can  he  seen  from  tatle,  ratio  (I234/!238  in  the  mineral  waters 
of  Tashkent  basin  high  and  analogous  with  the  relationship  c£  the 
isotopes  of  uranium  in  water  of  granite  masses. 

lags  2CC. 
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1-  Is  reveal/detected  an  increase  in  the  content  of  heliun  in 
Tashkent  mineral  waters  after  earthquake  19ffc-19f7.  This  phenomenon 
is  explained  by  the  increased  tektonichescy  anc  connected  with  it 
acoustic  activity  of  regicr.  during  this  period,  vhich  leads  not  only 
tc  an  increase  in  the  emanation  of  rock/species  (cn  radon  and  helium), 
but  also  to  their  supplementary  extraction  order  the  action  of 
rltrascnic  vibrations. 

2.  Combined  analysis  cf  radium  distribution  in  rock/species  and 
water  and  of  radon  and  helium  ir  water  makes  it  possible  to  explain 
the  most  probable  sources  of  helium  in  underground  water. 

3.  Data  on  the  isotcpic  composition  cf  urerium  in  mineral  waters 
ccnfitm  the  ccnclusicn  that  water  are  ccrnected  with  the  intrusions  of 
granitoids,  whence  enters  water  the  considerable  part  of  the  helium. 

4.  Cn  an  increase  in  the  content  cf  gases  in  the  mineral 
underground  water,  which  escape/ensue  from  large  depths,  probably,  it 
is  possible  tc  establish/ in stall  the  beginnirg  cf  the  period  cf 
taktcnicheskoy  activity  in  region.  The  giver  data  and  consider ations 
requite  furtner  pod t ver 2hde n i ye y. 
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Results  cf  researcl  rn  t he  ircdc/ccrid  i ticns  of  thermal  water  in  a 
region  q.  of  Tashkent  in  coirirurica  + i cn/ccnnect  icn  wi4h  Tashkent 
earthquake. 

P t itash  ke  n*-. sk  i y artesian  basin  occupies  the  norf  heasf  err  par*-  of  * he 
analogcus/simi lar  foothill  tectonic  las  i n/ dc  fr  e s s icn. 

In  northeast  and  south,  the  basin  is  limited  by 
Chat  ka  lc-K  u r a ir  inski  m i mountains,  or  west  and  northwest  has  free 
cutcrcp  +o  the  side  cf  sand  plain  the  k izil-kums. 

I 

In.  * h-  geological  e4rt>~tiire  cf  basin/de  press  icn,  4akes  ear*  c* 
the  rock/s  pec  ies  of  paleczcic,  I'tsozcic  and  cairczoio  ag^s. 

The  tectonic  si4-'.]  it  icn  cf  Pritash  kt-rtskege  artesian  basin  war 
predetermined  by  the  processes,  poi  sk  hod  yashch  i ir  i in  thrt  earth’s  crust 
generally  and  in  paleczcic  deposits,  in  particular.  Judging  by 
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nagiiit  ciazv-  lcchnyjr,  j r 3 v i tu  t i or  prosce  c*  i t-g  and  seismic  su  i v«-y  1 ;•  ♦ a , 
the  cock/species  of  Paleozoic  period  ate  s*  rcng 1 y J is  1 oe  i*  o d , broker 
fcy  the  series  glubnnykh  and  regional  fractures,  which  were  L i i . ■ i 
repeatedly  renewed  in  -.'lezckay  r.ozcyskcye  tin*-. 


Thet°  are  sever  i1  ii  a era  its  of  the  t c c t c r i c structure  of 
Pr  i tas  h ke  nt  rkey  o region.  Ir  cr  t of  th«ir , comprised  js  *».  b.  Vo  1 ' f pci 
and  A . G.  K h va  lovsk  i v 5 1 cr  a the  ]au*/l  at  tr  r resu  Its  of  g-oph  vsi  ca  1 
investigations,  the  most  anciei  t system  cf  the  fractures  of 
northwestern  strike/ course  ( A 1 m a 1 y k s k a y a ) passes  n-ir  Tashkent  and 
intersects  1 v the  revived  regional  fractures  of  northeastern 
strike/ course  (Fiq.  112). 


Hydrogeological  conditions  of  roricn.  Cn  tie  basis  of  the 
alternation  of  the  layers  of  different  perneeti  1 it  y in  Prit  ashkent  skoir. 
artesiar  basin,  it  i s separate/]  iterated  five  water-bearing  cos  p]  e x<-  .s 
(in  quaternary,  neojon-,  Paleogene,  Cretacecus  and  Jurassic  deposits), 
which  possess  different  pressure  heads,  ir ir«  ra  1 iza  t i on  and 
productivity.  Furthermore,  wat er- tearing  can  be  oaloozoic  deposits, 
especially  cn  the  fractures,  secant  paleczcic  basement. 


Host  vodoebil'ny  ire  ch«t vi r t i ch n v e deposits.  their  water  widely 
are  utilized  fer  a water  supply  and  an  irrigation. 

Among  the  water,  t-j^pd  re  dochet  vrrtichny  it  to  rock/spccies,  the 
greatest  value  t.  ney  h>ve  thermal  water  cf  snnnirara. 
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1 d 1 r « clcqical  tarcet/fn roses. 


Serein  in  water  w ?a  k 1 y ninetdli?*  :,  vi+.b  plcrym  si  d ue/remn  i nt> 
® ♦ h ” 1 '1/  ! , 'lie  t h i r 1 • r - ir  c t e then  1 i/  i , <:  i 1 r c k s r t o r.  a * n o-  s u ] f a t . - 
seda,  gi  ! :o  ka  r.  ora  t ro-;<  i crid  no- eeda  compcsi*  ior.  Sometimes  *h«y 
xlcridrc-qidr  c kar  bo  ri.it  r c-scd  a w i - 1,  pHs  - 6.I--P.2  m,  ! ut,  in  essence 
aJkalire. 


A it  or  q the  most  widespread  comp  one:  t*  (hC03,  sr-4  , Cl,  V a , * t c. 
is  noted  th<  incroar-  d scderzhi.iye  ct  siliccr  (Sic2)  , which  compose 
2 0 40  no/]. 


Tti"  row'r  supply  o:  the  wate  r- hearing  her  izcr./levol  of  * he 
iepcsit;  o f icromar  i ■ realised  fy  means  of  the  overflow  of 
interstitial  v,  it  rr  o:  r>aloo7cio  reel- /species  in  n-r  placs  of  th*> 
1 1 a r s q r e o i-.  i v e 1 p a n i l . c on  t hr  it  of  the  deposits  cl  c h a 1 k . j a j p 
possible  that,  as  tr-  :nnr  les-entary  factor  cf  the  power  supply  or 
Sercman  water-beari  t;-i  icr?  zc«-a  can  serve  -h-~  fractures,  secant 
paleozoic  an!  Fevozn  ic  le  resits-. 


At  t]  > present  tim<?  wi‘hir  the  limits  of  the  Uzbek  Dart  of  ‘he 
basin , is  I r i lied  14  blowholes  to  thermal  water  the  sano*ana:  i r. 

Tashminvocikh,  in  * msti  ‘i,fr  of  h e a 1 f h resor*  sc  ierce  and 
physiotherapy  im.  Semashko  - cr  two  blowholes,  i r.  ‘he  territory  of  * 
palace  ct  water  spor*,  ir  set-.  Lur.  aoharskoir,  Tash*T,  ir.  * h c instir  i 


ph  ys  x c.:i 


"Cbirahadskiy1 


c f nu  c 1 e a r 


into  the  Sun 


into  r he 


Run 


"botany",  in  the  t >r  tit  cry  rf  r V-  < hoc  pi  *al  cl  Teks4-  il*koabinata,  i r. 
the  institute  cf  ve g eta b 1 c- ra  1 c r cultures  anc  pc^tcos,  in  the 
i rsti  t ut.-  ot  shrr.it!  - -c  a nd  y.  to  Yangi yu  le  - cn  err.  All  hi  cwhol  *-r. 
work  ir  fonfiniiou  noi‘>/ccrlit  ions,  having  a ever  pressure  on  mou^h  f 
'1  tc  16  atm.  an  • i a t ' m • -t  a t u r e ct  water  fren  49  tc  70°C. 

Cage  2C2. 

Fcr  research  on  a change  in  the  e x p end  i tu  r e/constim  p- io  r , 
pressure,  in  *■  he  chemical  ccmpcsit  icr  «rd  temperature  of  water  cf 
Sercman  water-bearing  her  izcn/level  in  the  process  cf  th*'  operation 
tlcwhcles  rreir  1960.  ’ y ij?brk  hvdre geo  logical  trust  are  in  it  ia  + ed 

routine  (1-2  times  per  annum)  qidrorezhiirnye  observations  w i *-  h ‘■hr 
method  ct  simple  fixing  cr  the  mouth  of  th<~  tlcwhcle  of 
expend  it  ure/consumpt,  ion  , pressure  and  t c irper  a*  ut  e.  ny  these 
observations  establi  h i/inF*allcd  that  the  chemical  compos  i*  ior  of 
water  durinq  the  period  of  ‘he  cp-ration  of  tic  wholes  did  net  chars 

and  was  found  to  2t.  Apr.  1966  in  static  state.  fecausQ  of  t!.° 
sratotki  cf  ■ 1 ast ic  -up  plies,  gradually  loll  t|)f  pressure. 

Respect  j vcl  y decreased  ‘■he  rrnsum  ct  ior  ard  the  temperature  cf  w j t < r 
the  inert  h of  blowhol 


nbforva*.  iens  ot 

a icroc cm  pone n t xt  wa 
separate/ in^i vidua  1 


gai  ccff pesat ioi 
ter  t h f y corfuc* 
''  1 n wh  c 1 ; s t ■ 


arc  t ):p  ccrcfi'trjt  i 
r d rporacically,  hu* 
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a r co  r d i r n 


is  y 


W r.  r - 


no*-  carried  ou 


Ten  era  1 1 v . 


Prom  Nay  1 fi  6 fS  o ■ • > ^ b lcwl-  cio.--.  ( i i Tashmin vcdakh  - " 1 , * r . 
institute  in1.  Sernas!  ko  is  Nc  U,  the  palace  cl  water  mor-  - no  r,  po; 
Lun achars knm  - No  f>,  the  institute  cf  nuclear  p 1 ys  j c«?  - no  7,  Tasb*I 
ate  No  c,  t h » Sun.  i nahadsk i y " - No  G,  ''  lot  a r i s*  ' r,  Sir.  " - Vo  1C, 

T e kst i 1 ' k embi n a 1 1 in  " > 11  '■  1 the  s^t*  . of  Sarvagacb  - No  IN)  tv  *be 

u?bek  hydrogeological  TiFt  cf  orga  n itce  ry  the  quickened  (?-c>  ‘ i?ip?  ir 
month)  observations  of  ch<tpr<  r in  tt  o ccnsuir  rt  ir  r of  nrensure  frads, 
temporat  ur<  , the  chemical  and  qas  composition  of  water. 

The  selection  ot  tas  sample/test  was  ccrducted  hy  moans  of 
Savchenko's  bottle  by  *h“  caracitai.  co/ capacity  11  1 anl  the  rump 
Kamcvskogo.  The  used  method  is  incomplete.  with  evacuatior  ftcn  ♦ ! 
bottle  cf  aii  it  is  not  always  possible  *-c  achieve  *-he  d terminer] 
vacuum,  in  consequence  of  ubic!  arr  possible  the  high  values  o*  oxygen 
ard  nitrogen  in  fhp  volume  ci  thf  selected  samel e/t ?st , a^d 
consequently  the  percentage  cf  ether  gases  is  understated. 
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The  Teapratura  of  wa*er  and  ccnsuirrt  icn  in  each  operating  ncdp  of 
blowhole  w-r<‘  fixed  a ft- or  one  uay  of  issue. 


As  i result-  of  *h“  analysis  of  g idrcrezhiranyk.h  tost  results, 
cstabl  ishe a /in stalled  that  the  specific  cut  j ut  s # ar  ! con  acq  n-~  nt-  1 v il°o 
*he  coefficients  of  fil'tratsi  ir  extert/elrrgaticr  1UBf>  repair  *-,5  -to 
same  as  to  earthquake.  this  ns  V <-'£  :*  pcssitle  to  assert  that  t>* 
kc  1 le  k * ersk.  i y o svoytva  of  layer  are  no*  I irrupted  rush  earthquake. 


Frcm  1 1.  ■ torqn  - / mo  me  r.  * cl  *!.•.  m pu  t/iri  t rod  net  ion  of  td  cxiokp 


intc  operation,  was  observed  the  int 
especially  in  Tashkent,  fch-r*  } lace  - 
water-irtakc  soruzh^niv.  A decrease 

formed  district  funnel  of  de pi^ssior 
prcnablyudat*  the-  curve/qrarhs  cf  rh 
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11.1),  then  it  is  no  s si  ilr  t c nc  t(  that  the  decrease  in  thr>  m a q o t.  i * v of 
tlcwhcles  regularly  continued  ur  tc  earthquake.  Thc  fir  1 1 rf 
earthquake  in  blowholes  u,  , B,  10  occurred  t he 

retardinq/dece  lerat  icn/Jelav  of.  the  srabctk.i  of  the  levels,  ani  it 
blew  holes  1,  B , 7,  9 t ;,uy  f vpr  they  j T'ore=r5r'ec« 
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In  blowhole  i durira  thir  c'ame  period,  it  rop->  on  5.  r 
i rosf  to  ■*  n <ird  ir  I lowhclp  *5  - cr  1.S  ni  tor  *ho 
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Fig.  113.  Curve/graphs  cf  a change  in  *he  static  fiezooetric  : 

ir  tlcvhcles  3,  r~> , , 9 . 

Fig.  114.  Graph/diagrams  cf  the  de-[  end  <■  rc<-  cf  f etpp  ra^uro  frci 
censunittion  of  water  on  tie  ncutv  cf  tlcwhcles  tefere  and  a fte- 
earthquake.  1 - th - t-irreraMnc  cf  wa-cr  t c earthquake;  2-  af 
earthquake;  3 - before  ard  aftoi  earthquake;  4 - the  number  of 
t lcvrc  le . 
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A r increas'e  in  ‘he  levels,  as  a rule,  is  observed  in  blowholes, 
which  art  directly  located  i:  M<  7c up  cf  the  strike/course 
Tashker‘  and  Eurdzh.  arsko  go  fractures,  or  near  then. 

Ir  rha  majority  of  thr  blew  he]  os  whore  increased  pressure  heals, 
rest  temp  ratut'.  It  is  possible  that  the  zones  cf  thp.s,>  two 
fractures  after  earthquake  w«r»  active  wires  of  deep  wu  ‘r  *0  surface. 
A change  of  those  Ddrauoterr  noted  and  in  blowhole  11 

(It  kst  i ] * koirb  inat. ) , hut  unlike  ether  blowholes  here  (during  ep~ra+:rg 
cycle  cf  its  from  April  through  October  19fcf)  was  observ'd  a reduction 
in  the  pressure  head,  corsumphicn  an  I t empratur y . If  during  April 
pressure  h->a-i  on  the  mouth  cf  t lcwbcle  war:  1 50  n , then  ir  the 

beginning  of  October  if  was  J ewe  red  tc  22  rr.  S i *h  a d’orra  r*  it;  * 

level,  the  water  respectively  wore  low*  re  i ccnsuirr*  ion  (with  0 . 17  ] /<• 
tc  2.4  2 1/s)  ar. d 1 1 a t'-'irrerature  cf  water  (from  1 *n  < 0°C)  . 

The  ra  to  of  t',  o sriletki  ot  pressure  head  at  blow  f.  ole  11 

considerably  a r t ici  pa  t 0/ 1 e;a  ds  t ho  course  cf  srabctki  in  othT 
blowholes.  T^is  can  b-  , anpar-.r*  1 y , explained  by  the  nroserce  r t ♦ 
sublat  it  udira  1 frnctur*-  betweer  llcwhcles  11  ard  S (palace  of  Mo 
water  s;  or*)  , or.  lir.rt  of  wn  i cl-  exclude!  vc*  *■  ica  1 disolacomer.*  of  ‘de- 
layer cf  S 2 no  mar.  deposits,  ir  connection  with  w!  ich  tk«  inflow  cf 
water  cr  it  from  tho  side  cf  the  driving  flew  tc  llowholo  11  is 
h indor/hampered  and  io  r net  provide  in  i sufficient  measure  i*-  ■ 
ccnsuirpticr. 

The  formed  to  and  1 Iff)  distribution  of  static  he  ids  (Fig.  114)  in 
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‘he  noiiol  of  the  op  'l  it  ion  of  blowholes,  cun  'ik2.it'  to  some  special 
f eature/t  f cul  iariti.'s  of  the  tectonic  structure  of  region.  tr,  in  t 
region  cf  blowhole  7,  in  spitp  cf  i t prolonged  op  oration,  rrc-siu- 
heads  at'1  such,  that  the  tunnph  c 1 depress  icn  cf  1 1 c wh  o 1 e are  rot 
created  and  iscpiestio  lire,  h^vira  a rolling  t r northeast  and  south 
west  fron  blowhole,  th^y  are  extracted  in  sutshironoro  direction.  "1 
is  possible  only  in  such  a case,  when  in  the  zere  cf  blowhole  is  a 
region  of  power  supply,  cfc e s peb i vav ushc ha ya  the  consumption  of 
tlcwholr  and  "he  sup  pi  ter.  *ary  euissirr/cutrut  cf  wa*er  into 
wat er- le at irg  horizon/level.  It  is  source  car  fce  at  orc»,  passing 
between  blowholes  7 md  10  in  sub  la  t i * ud  ina  1 direction. 


•ctae 


^ 
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A change  in  the  t-  aip^ra*.  ur  «•  corditicns  to  car*  hgua  Ve-  is  corrected 
with  genera  1/ uni ver  s i 1 srabetkoy  elastic  supplies.  A reduction  ir  t1.-1 
consumption  of  wa  t ^ r lo  i * c claracteristic  t^irr*ratur<?  do  ere  a s ~ cr 
the  iBCUth  of  each  1 lowhcle. 


Cen  paring  the  r urvo/grapbs , obtained  as  a result  of  processing 
the  mary-year  obser vificns  r f test  water  discharges  from  blowhole, 
with  * ho  ana  leg  out;  gr  if  k.ami. , cf  *ain  1 after  eart  houake,  i*  ir  pensi  h 3 • 
tc  note  an  increase  in  r h<-  temperature  cf  water  ir  blowholes  u,  ° , < , 
1,  10,  the  rlaced  in  ban  1 Tashkent  and  I ur d 7 bars koge  fractures  and 
intersect ioi  region  cf  th~ir  wit!  the  zenc  cf  Altralvkskikh  f rac- ur~s 
(Fig.  114). 


Sc,  if  ir  blowhole  ir  the  +or  r i ter  V cf  the  ins*  it  ute  ir.  Grnidsf>o 
tc  the-  earth  luake  during  th-  corsum  pt  icr>  of  1 1/s  the  temperature  cf 
water  4S°C,  it  p 1/s  is  4F.80  ard  with  2 . a 1 /s  is  r1°,  tner  during 
August  1 9 f f i i * achieved  with  the  same  ccrsunpticr  with  r°spcct  tc  4f>, 
50,  51.P°C.  The  las*/latter  vulucs  of  the  temperature  at  *h^  same 
consumption  are  rixed  luring  April  I9t7. 


» 

a 

t 
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Analogous  changes  ir  the  temperature  cf  water  occurred  in  c*her 
blowholes  pointed  out  above.  Ir  blowhole  f (sett.  T s Lunar  ha rs ki v) 


t 

a 

>> 

>• 

t 

c. 


the  temperature  of  w a * r increased  to  1.c°  with  the  out  pa*  cf 
hlcwhcl  , having  at  pricer*-  maximum  value  as  4.C5  1/s,  in  t Irwhol*-  7 
(institute  of  nuclear  fizii)  - ter  1.7«  vitb  t he'  consumption  3.07  i / , 
ir  hlcwholc  i (Sun.  "Chirabadski  y")  ever  1C  (Stir.  "bo*any") 
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other  blowholes  of  changes  in  the  temperature  of  water,  it  was  not 

ctserved. 

I * is  noticed  that  the  temperature  cf  water  in  blowholes  began  *o 
grew/rise  after  one  and  cne-balt  - two  ncntl.  Fut  as  ye*  there  are  no 
foundations  fer  assort i n j that  its  increase  proceeds  as  a result  cf 
the  heating  of  rock/sp»cies  froir  seismic  cert°r.  hirst  likely  it 
occurred  as  i resul*  ot  the  admission  of  paleozoic  water  at  deeper 
her izon/leve Is  on  cracks  and  fractures  irtc  Serenan  water-bearing 
her  izcr/le ve 1. 

Fage  2C5. 

The  chemical  composition  cf  water  in  the  majority  of  blowholes 
did  not  change,  with  the  exception  cf  blowholes  7 (institute  cf 
nuclear  physics)  even  11  (T>ks*  i 1 ' kembir  a*  ) . Ir  *he  firs*  of  ‘her, 
the  water,  which  had  to  earthouake  g id r c ka rb era t rc-Pe-Ce-f i hre- sod  a 
composition,  changed  af t»r  earthquake  * o xl cr i dre-gidrokarb cr a- r r- 
seda  (Fig.  11r) . The  process  of  a charge  of  the  composition  cf  wa*er 
ir  blowhole  from  the  torque/ncmert  cf  the  first  ie r k/i m ru lse  of 
earthquake  flow/ lasted  gradually,  during  twc-*hree  months.  An 

increase  in  chlorides  in  water  was  aoccirpanied  ly  a overall  increase 
in  the  min*  ralization.  Sc,  if  to  26  Apr.  1 96*  derso  residuo/remai r d»r 
cf  water -in  ulcwholo  cscillatea  vithir.  limits  C.C2-C.9U  g/l , then  2 

Jan.  1967  it  was  1.19  ?/?. 
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A p f rox  i «ii  fp  1 y ♦ '••■  : i tr  chancre.''  in  tie  r h^ir  i fw  or  w»trr  k<rc 
observed  a n (1  in  l.lowhol*  11.  The  difference  ci  lv  in  th>  tac*  “hat  in 


♦■bis  b lew  hoi  ■>  b e • for  it  i a f ♦ e r earthquake  water  i:  by  qon<  a til  remains 
xlcn.dno-qidrokarbor.  at  r'c-soda  c c irpos it  i c r . ve  it  he>l»->s  i u r i r, ; '■>!.♦  i r-> 

eperati")  c yc  1 ^ of  lowhcle  (issues  are  initiated  from  April  14f>f>)  an 
increase  ir  the  cor.  t • r.  * cf  icn  cl  a r.  -i  rhe  u m >:  • s b en  ive*  of  t h 1 con*fn* 
cf  ion  IICC-,  was  obs  rv*d  until  f'etotor.  Durinq  r cf rth^r  ti,0  llowbolr 
fer  technical  reason:  is  vyqcne  is  enclosed.  As  ir  blowhole  7,  here 

with  ar  increase  in  the  cent*  rt  cf  ion  cl  increased  Ians- 
residuo/remainder  from  1 . C 6 tc  1.42  i/ 1 . Hcwe-ver,  in  our  o p i nice,  a 
charqe  cf  t h.»  chemisir  ir  blowhole  1 1 ii  explained  re*  so  much  hv  ttf 
effect  ol  earthquake,  as  h y ■’  i * icn  It  water  exchanqe  in  lay  -r  n ■ u 
blcwhcle  and  by  > d -r-i  ye  i r i * s consult  p4-  i cn  as  a result  of  sharp.  ♦ 1 •- 
srabotki  of  level.  In  renin  a . cf  ’“aslkert,  the  wnfer  of  t»  a Foreman 

water-bear:  rq  horizon / love]  cf  !■  loti  in  c-qiirokarhoratnoqo  comncs  i*  i or. 
are  charact  * r i .*  ic  for  the-  lave  is,  wnich  sic  pc  directly  on  ralcncic 
basement  - hlowhcle  11.  nlrvhclc  7 lid  ret  reveal  paleozoic 
rcck/specics  and  w-is  ban  q i ro  in  rhe  dr  pcs  its  cf  lower  crotaceou  . A 
chanqe  in  * he  composition  of  its  wat<-r  after  earthquake  *0 
k h 1 cr  id  ro-q  id  r ckarbon  a t n v y , a : t a : <-  r - 1 v , is  caused  tv  ♦ j, ^ tr  a*  i or 
cf  water  ct  Paleozoic  period  or  ♦ ;,o  Tashken*  f car*  urc,  in  7 >'r » cf 
which  it  is  lecated. 


I n ‘■ho  r p ma  i ni  r.  q i 1 c w f c 1 e s c f the  noticeable  c ha  nr  os  o f t h 
cfceir  isir  in  wat'r,  i*  is  net  observed,  if  n do  it*  con  si  :»r  *h 
insignificant  fluct  11a*  iers  cf  M>  e p ar  a te/ i r.d  i v id  ua  1 i one  of  t V. 


■ ■ J- — 
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principal  iroup  a mo::  i which  e sr-  e cia  1 1 y rr-  should  isolate  rhlcrirr  . 


Chang-  f ir.  t h-  contorts?  o:  n icr occtpone  nt  i r ws1,  >r  (urari’ir, 

arsenic  .ml  r.  1 uor  in  • ) vr  re  c h sc  r v ! c n ♦•he  n a -*c  r i t v cc  blowhole:.  t- 
a resul*  or  -hose  chmjes,  pcisk  hod  yat  * he  fluctuations  wi*1  a qradual 
increase  in  t.  h°  cor.t-:,es  cl  n icr  celrnan  1 s ir  a series  o*  h 1 o v h o 1 ■ 


Sc,  dun  rii  19ft'  in  or  ease  in  t h--  urariuir  ccrtcrt  was  ohserv  ' !♦ 
ell  Mcwhcles,  wi*n  1 1,  • . xcepticr  of  tlcwhcles  ft  and  11. 

Tc  car  thou  ike  t h-  uranium  ror*  ■ in  water  was  loca*  -d 
1 • 1 C~  6- ^ » 1 0- * i/l#  aft<  r earthquake  its  ccrtfio  ir  nny  i low-hole-  r j •-  v 
tc  1 • 1 0~ s i / L and  more . In  t lovhcl  *-  4,  urariuir  cor  *c-n*  ire  reared  in 
times  and  com  prised  ♦«  2 3 dm.  19  67  1 . 17 • 1 0—  “ q/T  against  1.14*  vj-* 
g / 1 tc  e.i  r 1 1 g ua  ke. 
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The  saw  pictur  was  observed  on  arsenic.  Its  jreates t cor ten* 
is  nets’  in  ♦ )m  second  1.  a 1 f cf  vny  1966  cr  ! 3ovhcl.es  u,  S,  c , t,  , r. 

11#  i . e . , ir:  ♦ hr  u 1 o w h o 1 e s which  at*-  r i 3cr  ] jn  *"he  oft  ♦i-e 

epicenter  of  rutniiHt  . 

The  maximum  of  *• 1 carter*  cf  irseric  ir  tlcw*olo  7 <fa  11  s cr  t! 
erd  of  Augur*  196ft.  tr  increase  ir  * he  Cci t€rt  cf  fluorine  duri-o  i*. 
ccsimon/q-'ro  ra  1/tot-a  1 fluctuation  rag]  yudal  cs  1 ir  hlowiiol->  7 un*i> 


September  1966,  in  blowholes  9 and  10,  it  naclhcalosft  * o the  mi  i lo  ,->* 
September  196ft.  Then  begins  gradual  decrease  tc  the  initial  l-v-l. 
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earth  frenerr. 

T h c i1  i f : cif'tio-  '<"*•  i,  ^ o r *h<  p ii  iuuir  an  (5  jaxiiruu  values  ir  ♦ he 
ccntent  of  fluoric-1  in  ~>acl  hlowhcle  ir  different.  So,  ii  tlcwhol'  1 
(Tashiri  rvrd  y)  it  i located  C.1C-1  n i / 1 , ard  ir  llcwhole  11 
(Te  ks  t i 1 • kon  b i na  t)  - 1 . 75-  ^ .70  n g/1  . The  rai?  [trir'ic  t he  kolctaiv  • 
of  the  absolute  cont  r-  r£  ccirt  merits  everywhere  arr  noted  in  * 1 - 
composition  of  the  ii,  solved  gas  in  wiff  l. 


Tr  the  volume  o one  liter  cf  water  of  cases,  usual  lv  1 1 ii 


contained  iron  11  to  i<)  ct  1 . f r * moot  cctmcr  i r water  or  t } < ! _ - c • * ■ * 
cf  the  r romara  of  th  )• scribed  r-  nior  oxygen,  diox  i of  ~ rv  c r , 

ccmbus^ibl  laser.,  nitrogen  arc-  inert  gases.  ir  the  number  of  1 ->  * ♦ ■-  ■ , 

erter  rvc  : rents;  argon':  + V r v j ♦ c r ♦ xmer  and  I cl  i urn  + neon . 

An  increase  ir.  *■  lv  • heliun  is  acctjraniec  tv  ar,  i nm*  as  ‘ i:  » ».r 

nitrogen  and  t h-  car  '-or  licxid*  (b  1 cvhclf  7 , 1C,  11,  **«-c . ) , and  - ti- 

er separ  jf-e/i  p ii  vi  I ua  1 ‘lev;. cits  ( u , r,  1 U ) cf  this,  regularity  •*  i- 
net.  su  ter  din  a t e i carbon  dioxide. 

The  co  n ocnent  s cf  nr  ccpr.  csitior  did  net  : cr  m :ftilo  1 r v - 1 ■ . 
Usually  after  a sha r ; increase  in  their  content,  it  *ollowe  1 r mrt  j -r 

tc  the  previous  lev-l,  but  a-  t he  1 eg  inning  1967  or  man  v Mcwtnb  r, 

the  co  r t • r.  t >♦  on  peni  7"  j c!  if  6 ' ro  lever  *1  in  t c earttgualr0. 

If  we  trace  th°  cu r v^/cranhs  of  a chance  cf  the  helium  in  *fr 
hlcwhcle  s , placed  ir  Mip  lire  cf  frefilr  1-1  (Fic.  116),  thin  if  je 

pcssiblo  fo  note  th  a*  irli^i  ♦ e *-h>  -j.-  r k/iirpu  lsrs  of  earthoua’"'  r-  ~c* 

those  blowholes  which  irr  located  nearer  tc  tfc  lire  cf  framur~. 
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Fa  jo  2 C 7 . 

Sc,  i i blew  nol  ' ■ i • • sa  k m u»a  cf  t h<  coot  ent  of  i Li  a i 

if  nc^*’.!  i r 1 ior  (:;•  rir  ! 1 1 : ot  v • y ) , * |-.ii  ir  l Icwhol-  * ; in  turr, 

the  no  a '(  i r low  nol  • a • * : • i r * • / 1 • » •!:  r<~ .»  k in  1 1 o w li  o l I y u a r i 

latter  ♦ . • ' 1 v , i >•  ♦ 1 r * i>  r ire  of  to  i:  c ♦ , if  nn*  rl  n<»a  v j r 

fclcwhcle  c . 

T h i Jr-  a t t ire  n to  j*  >• • | - ] i m t also  cpp r rif  or  ♦ ho 
ar r annoa  nt  /pt  nut  at  ’ >n  <:  t ’ low  1 <■  1 • ‘ i «-  s r.  e r ♦ *c  f ractur^r.  F ^r 

ex  a it  pic  i*  i " b .1  o w h c 1.  7 t r i r f h r n ' «■  - t ~ liiri’  ct  * j rni  *f  nk  of 

helium  r to;  ?d  0. 34  VJo/o,  t - ► n 17  p.iv  1 r t » Ft  r»  arho  0.r,70ro/o  o<  t 
tctal  vrlu-<  ct  +h‘  .;  } 'r*o  i sa  *j  l*/*o.r- , arc  14  ‘JoV,  1 ifyf,  - 
C.8c00c/o.  LVl  Ir  ! Icvhclt  (■  to  e-arthnuakc  cas  na  tin]  r>/*  r * va; 

net  take/  ■ ' 1 octet*,  n *v  rthclrss  it  jS  p css  i tie  tc  net?  a jralual 
ircrcarc  ir  -Ft  holiti.s  ar*  r *-<a  l Mi  •.  uake.  b*  the  rt  1 of  v,av,  »;-f 
ecRton  t i-  is  hyqor.  > . ccc«c/o,  m i town  ’ th-  ct  . of  n-copi  ^r,  if 

irrreafti  -r  0 • 1 v o/o. 

*t  tt-  -i  1%>  j r 1 t.rqirrir.j  1967  in  ell  l lowhcl^;;,  r la  col  rr 
the  line  cl  prof il  l - l , * 1 content  cf  bel in*  sharply  was  low  i , 
buf  a 1 s c.  1--r-  its  ji  a-*£:t  juar.tity  i;  rnt-7  ir  t low holer, 

functinniro  near  fractures. 


h«  occtsioral  on  riel  rent 


of  water  tv  cases  and  microform;  rt.- 
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can  f:e>  explain'd  bv  *■!■.  ii  admission  rrcn  <lee  pr  r her i zon/lcve 1 s i r 
ccnnectior  wi*h  porvL'riyen  *c  supplementary  fracture  in  thrt  }^v  r£ 
which  ir.ul.--e  wa*er-i  >.ii  i r.  q he  i i 7c  r / le  ve  Is . 

CCKCI'15  TC’J  ; . 


After  ear*  Iitki  k.e  ♦ h • nickeroi  ci  f*  i vat  iepr:  c f u r d a r a r our  ri  wa*er  of 
sercirara  r^v-iind  chi rjcr  in  rud  Da r a r f ♦ r r s as  pressure  heads,  *he 
tempera*  ur-  or  water,  i * s rh.-mirn  and  the  iricroccmpononts,  which  ar 
ccntai  n*  d if  water  a n - I *10  a 1 ss  c ] v d gat. 

The  increased  pressure  heads  a ri  *he  *e0perat  ur*-*  of  water  i- 
ncted  in  *he  rent  of  But  dzha rskoqc  and  Tashkent  fracture-.  Th*  s I r 
cut  the  tact  that  th'-y  are  active  wires  cf  deep  water  of  ffa  1“07  cir 
period  into  Scnoman  water-1 cari rq  h or iz cr/ le ve  1 . 


The 

ert  r, 

r.  at  hniu  i 

i n f 1 c v c * 

un  i < 

■ r pr  cur  d 

water 

from  * )1(_ 

rcck/spor 

i^r 

cf  cry  a- a 

1 taseiert 

i n 

‘he  r 0 q i 

cn  c f 

blowhole?  l 

influence 

d a 

change  ci 

‘he  v a t < r 

of 

qidrekar 

tonat 

r. < — chi  orid  e 

ccir  pos  it  ior  >r  k r.  lor  id  n c-uk!  ret  ar  bon  a * n y y , * ho  analogous  to  t he 

ccmposi*;  ci.  of  wa* r in  1 1 c w h o 1 • It,  w h c * c *•  pf»  water  “hearing  ’ o r o : i 

cf  sen  era  r 1 iirertly  will  lie  or  tie  effusions  cf  Palo, o zoic  r f r i o <: . 

A chan  nr  j •,  the  content  cf  nicrcccirpcnort  ir  vat^r  ( uranium, 

arsenic,  fluorine)  and  11s  ccirpcsition  (ritreger,  dioxilo  o‘  carter 

methane,  1 i u ir ) i*  . s explained  1 y appearance  during  * V*  ear*hcuek 


-»  • * • mr*  4 


C9-21-K 


FAC*  Alt L ^ 


cf  new  conn  rn  icat  ion  £ f ci  t * •»  water,  enriched  ty  t hcse>  col  I/cIotcr*  s. 

The  chan«vj  in  rhe  f i7  ko-ch  r m iral  r^ranct^rs  of  Senoman 
wat  er-koar  .i  r i hori^cr/l  • v«l  , caused  push  earthquake-,  is  rot  *H  wi*h 
delay  approximately  *c  one-twc  iront  !. . 

The  result:,  of  r ^arcli  ci  *■  hw  [rcde/ccndi  t iens  of  t »rm  a 1 r-v  kh 
water  cf  S>:  no  mar  horizon/Ievc 1 riispr  ov«-  * hr  voiced  by  sojip  specialists 
cpinior  about  the  fas’-  that  tht  reasons  tor  Tashkent  earthquake  ar*' 
ccunectfl  with  the  oner  at  i c:  r ct  ♦ h «>  i t a 1 water  in  Tashkent. 

Ir  conclusion  i*  culd  h*  rr*en  *■  t at  ir  ccrnection  wit*  the 

continuous  changes  in  * t rhvs  i reel  --m  iral  parameters  of  thermal  wat  » 

it  is  pecerr  a r v *c  ecu*  • nt*  c*  « «■  t va  ♦ i cnc  c r h 1 cwholer  a n i i r 

1 

d a ' r e y s h • :n . 


Available  d a t i • i » e j r r « \ < ■.  i ♦ar  i n sufficiently  ir  or  h’r  to  Take 
ary  concluri  cn:  a l>o  u t r1..  kha  ir  uf  cf  Tashkent  earthquake  or  about 

possib  i 1 it  i o • to  po  octcvi*  ' e n r t v lurk  accerdirg  to  ♦bo  rKanckf  r of 
changes  i i t ! e phys  i ”0-  x m ire  s k i x t-a  t as*  ter?  c f water  the-  so  rc»a  t rkco 
cf  water-boar  in  hor  i zcr/l^vf  ],  For  such  ccrclus’ons  is  ahsrp‘  > 
ccm  pa  r at  i ve>  material,  the  t < is  not  sufficiently  compl  * e ia*a  or 

chanqes  ir  ♦he  s o pa  ram  ter?  tc  earthquake,  a r 1 f r 1 1 /*-  c*a  1/c  or  pi  c-  * e. 
fading  the-  activity  ci  c r i q i r/b e a r ♦ 1 still  ret  leoan. 
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The  giv^r  1 ts  cf  t a ci  c tr-  p 1 i s V o d/c  ar  r i o d out  work?  t.-i  * ; » 

possible  » c only  con  t i r m * he  s>a  h i no  ici  < active  ct  * Le  7 one?  of  t ho 
sufclatitulir.il  "'net  ur  , which  j ass* •:  betveer  blowholes  7 a rd  1°,  in: 

the-  arrarqe>d/lccat«d  ♦ fc  1 south  ♦ ten  it  Tashkent,  nurdz  bar  s kooo  1 » ' 
A 1 iral  y ksko  ;o  fracture,  (in  *0  + b«  5- u fc  1 at  i t udinal  fracture,  • i i c - 

passes  between  blowholes  11  arc,  c). 

ChAhGF  Oh  TIP  y I C RO  C 0 ti  F r F N T ATT  GAS  COfFOSlTICN  OF  TASHKPVT  VT  ’IF  hA! 
WATFRS  IN’  COTWUMICATTCN/CCANFCTlrP'  WITH  FAFTFOUAFF. 


* 

•* 

f 

* 

V 

( 


Tn  the  by dr c geol eg ica 1 cut/secticn  cf  Pr  i ta snke r ♦ s koqo  artesian  la  sir, 
ate  separate/litaera  t eel  three  rt  r uct  ur  a 1 -h.  yd  t c 1 y r ar  ic  floor/staj,  . 
Ground  fleer  is  ccr  n c ;:i  w i *h  *1  c s'rcrclv  netaict  phiz  a i aril 
consid»ra  1 lv  di  sloca-  e ; ?ediir*>rtary  and  "rurtiwe  f cr  n>a  *■  i or./e  l uca  * i cr 
ct  Paleozoic  period;  t:.°  averaqt  ii. eludes  the  less  dislocaten  and 
weakly  if*'  ta  ior rhiz-  ■:  water-bearing  cor:  levee  arc  t 1 or izor/l^ve  1 ? 
the  r c c k/  s r:  <-  c i e s of  ■ - e z 0 i c arc  *ririir>  a q r ; uppe  r is  -air’v 
rykhlccfclcmcchnye  qua*  rrarv  d<  | r-rj 


Unde  rground  v.  i - r of  raleovcic 
shallow  cccurronre  are  Mired  t < *}f 

e r cs  i r r , local,  reg  ior.  ■ 1 f r ac*  u r f , 
character  of  their  occurrence,  [ 1 r; 
intererr.rec4  ■ ri.  be*  w - e r.  -■  rara**/ii 
Here  (in  011 + or  h<']e)  are  lev^lrptii 
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u 1 ' t ra  F r *’ r:  y under  f i curui  u i tei  cf  -j  i dr  r ka  r 1 on  a + roqo  calcium, 
calciu  it-sod  ium  com.ofi*  icn.  T i ‘■hr  + so  r t ra  1 r y k I parts  of  t hr  basir, 
paleozoic  w • ‘ *■  r - i t“  : r u:  e corpli  x is  net  revealed.  However,  wo  riqht 
tc  di-sun-  ‘ h * with  Mval/di;  tam/r  frrit  ‘hr  rf  cims  o*  cnn‘6#(cr  n 
pewe  r s n , ■ • 1 y ♦ h<  n i n- ; i 1 i 7 » * ic  i c f m Irictcir  1 water  qrow/r  ir.«*s,  ar  1 
the  dn  nn  I rein  p or.i  * ion  1 s rcr  v-  r^d  ir*o  cnloririe  soil.  On  ‘bis, 
testify  ’ : »♦  < rial  , o l ‘ ; i rr  r:  f t c:  ir  Chink  ertskciru  a r*  on  iar,  has  i r 

(Tiiurcv.  - ivi  - low  o 1 ■)  , qe'lccioal- structural  ccpditions  and  ♦ h<-» 
histcrv  ‘ ■ rloni--  i 1 v-  1 o p m»  1. 1 o t which  very  close  * o 
FritashW  i -.cj'i,  i - r ilro  o-iryr  in  * h >•  lo  whole  , a rrange/]  ocat*  i or 
♦hr  strut  ‘ur  • -r  k vo’  i : ir  tlr  soutl  jar*  cf  the  studied  basir. 

T h r .t  c*  ■ r : • * i • 1 v -i  r < ! v i - tie  special  fea*nre/p°culiari*v  r.f 

qroun  1 floor  : •;  t. h- • v r v i*  tatiir  d w )rn  excl  ange  . 

Except  ici,/t’l;riiMUon  t hev  ccmpcsf  ‘ he  2cncs  cf  th«  1 a rq  ’ revived 
Alpine  f rac*rii  s m : ‘ho  hard  of  foothills  rear  ty,,-  Bxnonurc  cr 
paleozcic  reck/r-i  >c  i 

Tn  the  o u* /sec  ‘ rot  of  * he  av  r r a i e/ ir  f an  s t ruct  ur  al- hy  dr  cd  vn  an  ic 
flccr/s*aq-,  i*  is  rj  uar.ate/l  if  . rated  f i ve  water-pressure  ccirtlexe  r, 
timed  tc  the  lopcsi  ♦ • o*  Jurassic,  lon^r  ami  upper  cr  e»t  acecvi.- , 
Faleogen  and  lewor  no<j«=n.  Frcr  1 1 * rr  ty  nest  e x posel/Dnrsi  st  on  t , 
vedeefc  i 1 • ny  ir  and  havin-j  t<-t*r  r/lest  quality  cf  urd«rqround  wa*-  r ir 
upper-Crot  ir  -cus  the  complex.  Ir  ccnnectior  with  this  arc  nos* 
minutely  studied  *b  • liver.s  rf  wa  ♦ e r - 1 •?  a r i r q sards  and  is  sat  1:  *ci 
the’  chanakskov  suit  • ih  the  upper  cretaceous.  Or  thorn  is  ro*eu  *!<• 


• / v a ■ mrv  «t»-  »•»* 


CS-21-'/f 


PPG0  , )0  yS’ 


ieter  it  i n*  d h v - t orhe  it:  i l 7cn.1l  ity. 

Th<-  cu^t  belt  t whirl  herein  artesian  tasir  from  t L.p  north  a n <i 
the  part  v!  ni  irruiqni  the  reqjcnr  cf  crntuponry  uitaiya,  i.o 

character  ire  1 bv  ♦ i>  v>  lorKr  • of  ♦ he  *’mh  i n f i 1 • t r at.son  v.  v k r-  water 
with  the  low  cone*!'.  ♦ rat  icn  c i or  nt.--  : iuir  (0 . 9 w- 0 . *•  1)  *,  fluorine  (to 

0 . r raq  / 1)  i r I r y inert  uni  exit’ i73hilit  y . 

P COT  VO  IF  >.  A:,  unitv  ::  art  p**d  ntt-riu  concentration  ir  ‘hf 

V C s C C M tar  wit  : . . ''PFCriNG'TF. 

The  aqe  of  tin  lergroun  1 water,  calcnlitf-d  acccrliro  t o *■  h--  ’ rTnv<'4 
he*  1 in  ir-a  rqo  r mot  hoi,  doer  rc  t r jrp.ii  T.r  irillirr  suiters. 

Page  2C9. 

The  Tsort  ra  • r.  ay-i , m ; * chum  q«*o  pact  cf  tie  Larin  is  character  i ^ • Iv- 

an inc  coast-  in  t ho  -in  t al  i 7-at  j on  of  s 1 1 1 1 a 1 w a t £ r to  1 . ’ -j  /l  w i *■  I a 
s i in  u 1 1 a re  c us  ir.crpa^  in  tf  core e r t r a*  icp  cf  d e ut  f r i it  m (*o  1.01-1. G9 
trg/1)  ard  of  fluori”  (tc  1.r-e'.r  ro/1)  • Tn  the  trsrsit  inr  ▼on  , 
arrange/locat  ed  h-»  * • *1  t al  »nd  extern.  are  developed 

undergcctm  I wat  r mtl  * he  i rte  i irediat*  values  cf  the*  rorr»sror  ‘ • j 
p hy  s iccc:h°  n i.:a  1 inuio->  . 

(Jrd-r  jrcuni  m*r'  of  *-1  < upter  s »r  r k t ur  rc- h y lr  cdyna  m ic 
tlccr/rtaoo  e t r q r n - * o v -y  y •»  r d : o 1 1 a pot  r v v character  ur  -1  »r  co  r i i * i o i 
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t he  ctrc  i^'no  of  u:fiv»-  war  or  « xchange.  Their  origin  it;  rauiiO';  ! v 
the  infiltration  of  atmospheric  and  suffice  witrr. 


lr  rrnr  --ct  i on  vi*h  ti  - earthquake  cr  }(  April  196ft  before  t h«. 
d ivisicr  of  the  regional  hydrogeology  of  ir  i n r n ] end  * hern,  a l wa^r  * ho 
GIEFCINGEO  o*  f ho  1 rv/iif  | ar^irs-rt  rf  gee  lec v of  thri  f’SP r , i i- 

f laced  the  problem  if  rhe  to  v*-l  cp  me  rt/de tect  ion  cf  *he  possible 
changes  ir  the  hydro  geo  1 rq ica  1 conditions  cf  deep  horizon/leve) o.  Ey 
the  subject  of  ii.  v^.o  * i ia  t i cn  are  selected  the  thermal  mineral  waters, 
timed  tc  the  deposit  ; of  the  charakskcv  suit-  cf  ’•h-  upper  cretaceou  , 
since  all  *1  exist  i no  e ks-  p 1 ua  t a t sen  n y e blowholes  (more  than  1C) 

ate  drilled  thus  far  horizcr/level.  Cn  them  firm  196  5 approximately 
fer  9-10  months  to  • • i rt  h a ua  k <•  v«  i o carried  cut  nenthly 

g idrogeck hi  richest yc  i lire  ch set  va  t i cr  s rrt  research  or.  iscr  epic 
ccmposit  ion , genesis  and  ace  cl  *■  he  r*-  water.  if  t us  examine  ear’  of 
the  m i cr  r ■->  1 men  t s. 

Ur  an.  ns.  To  >u'h  nifc  *i*  corc^n*  iat  icn  cf  uranium  as  a whole  is 
tyacne  stable.  To  *'<e  first  series  o'1  powerful  underground 
jer  k/i n pr  1 « . s , i*  r ic*s  hv  ♦!.<  peaks  and  -he  mi  rim  urns  of  i tp 
soderzhaiya  mly  in  wi*.t  S*V  T - Mas*-  hole’  2 (park/fleet 

"conquest").  Tnrouq'iou*  the  basic  mass  ct  llcwtclee.  noticeable 
shocks  are*  tired  only  f ren  Jun<  . Proir  this  point  on,  almost  cn  all 
blowholes  is  noted  an  increase*  in  the  uranium  cen*  en*,  as  a resul*-  of 
which  ir  its  water  stoppe 1 c-10  tires  mere  thar  the  initial  mavirnn 
cencen  ♦ ra  *•  icn.  The-  iep  c f urdergreur.  1 jerk/ impulses  luring 
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September  - October  1966  (*o  a lesser  degree)  i r d "arch-July  (i  liro  st 

cn  all  blowholes)  a 1 so  i t ca  usf  o tit-  appropriate  peaks  and  tie 
itirimuns  or  *1?  already  hiqber  car.cru  ♦ t3t  icr  cf  cranium.  H iqb^st  of  ak 
is  rrtcil  d u i i n : Sept^m'i-  t 1 c.  (■  ( cr  k ibra  yskoy  blowhole. 

A*  rros''n*'  urar  iu  i ern^r.*  [?<■  -nnc  the  increase  1 values. 

Radium.  In  vi  w or  «-h«-  low  coic«rJrat  icn  cl  raaiur  in  » he- 
i n ves  t i oa  t j (i  un  lerq  r ou::  1 n^i  (everywhere  < 0 . 1 • 1 0-  1 * ) of  ur.v  change- 
e st  at  1 isl./ i n •=  ta  llo.i  cculr  rr*  U . 


Fluorine.  Noticeable  fluctuations  in  fluorine  conc-TJnficr  ir 
the  period  cf  earth  :uake  ate  noted  almost  cr  ill  blcwholrs,  vu+  ires* 
explicit  they  on  the  blew  holes  ct  TashMl,  park/  f leet  "eon  quest", 
Kibraya  an  1 Chinabada. 

Op  tc  the  torq  im/m  omen  t n 1 t.  ho  first  ie  r k/ i it  pu  lse  almost  on  all 
blowholes  war  observed  the  tendency  toward  a decrease  in  the  content 
cf  fluctine.  To  t. ho  series  cf  the  underground  jerk/imnulses  o*"  sprim 
and  sutrirer  19ftfi,  fluorine  reacted  1 v the  peaks  and  Th?  mininnnrs  cf  its 


content,  but  as  a who)'  its  concentration  was  lowered.  nurina  autumn 
1966  and  winter  1967,  ; lucrine  ccricen  *r  at  ion  is  restored  approximately 
tc  perver:  acMa'noqu  state.  separ  at  r/ i no  i v i i ta  1 deviations  *rcni  rrtMl 


t u n n i n o can  be 
with  arcrh->r  - 
analysis.  In'- 


MMH 
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also  causpil  th-*  no*  i able  t 1 urt  ua*  i ons  of  flucrin'  concent  ra* i ct  . 
However,  this  time  curves,  that  characterize  a clange  in  *he  contpn* 
cf  fluorine*,  in  the  majority  cf  cases  tare  * he  fern  of  an* icl  i ncr ’ nm. 
After  certain  r educ  * ion  i r fluorine  ccncertt  it icr  almost  of  ill 
fclc  wholes,  which  wir  observed  from  autumn  1*-f7,  ip  spring  19f8  again 
is  noted  its  increase. 


Fage  2 1C. 


From  Hay  this  same  year,  the  curve  *verywhere  is  canalized.  The 
analysis  of  the  curves  cf  the  ccrfcnt  of  fkcrirr  titns  i*  possiVl"  *n 
establ  ish/irstall  three  conuncn/goncral/tcta  1 tc r auc/momo p t s in  ti.e 
character  or  * heir  change : a decrease  it  fluorine  concentr at iop  *e 

earthquake;  sharp  incr-  isos  and  ♦ he  fellow irq  after  them  decrea^o  in 
the  ccr*er.*  of  *his  component  ir:  the  period  cf  powerful  jer  k/i m tu  1 s«s ; 
the  c c ii  m o n / i * r ■ * r a 1 / * c * 1 1 decrear*  in  fluorine  ccncentrat  ion  i ntc  the 
period  cf  the  series  o'  prvykh  powerful  je r k/ i n p t lses  196f  and  an 
ircrea.se  ir  i*  durinp  ’’a rch-.lul  v a f ^r  shocks  1 F f 7 (Fiq.  117). 


Helium  ini  argon -a.  materials  cn  helium  anc  a r gone  show  rh  e 
these  gases  1 if  fore  n*.  ly  reacted  to  earthquake  cr  the  diff°r**n* 
sections  of  the-  studied  area  . T r st  a r*  ta  r eous  reae* ion  to  the  firs* 
jerk/ impulses  (peaks  and  t ne  mini  mu  no)  is  noted  in  the-  w r*or,  o t * a i n • 1 
from  SK  v 1 and  2 park/fl^et  :■  "cnngn*  s* " (unf  cr*ura*el  y,  *nr  *her 
observations  on  V 1 are  in*crrupted  due  te  its  p*prg“ncy  sta*  ) , 
stadium  " f co d -in  j us  tr  v worker",  the  r,e**.  T n r ac h arskogo  and  proi  illv 


•? 
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cf  flucrin«  ir-  p~c  u l i i r - 

The  r;;  st crat  ion /r1  i net  icr  cf  ♦ h«  iritial  cc  recti*  ra*  ion  r carl  i»r 
than  all  recurred  a*-  finer  dr*.  Hclimr  and  argere  initialed  *o  r-">*urr 
tc  the  initial  valuer  with  secor:  1 , t ut  urariuir  still  retained  *h* 

increased  contents. 
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Since  ♦ i > inv-' f i m t i cnc  cf  *his  profile  were  carried  on4-  for  ♦ b •=> 
first  time,  ♦ c unam  hi gucusl  y aolv  the  niPtMcn  ccnrjn  im  t-h--*  r n«:or:.-> 
for  si  mil  n th.ar.  per.  is  v rv  lifticnlt.  Therefore  research  on  o(  n i<~ 
in  the  hv drogool  og i c 1 1 conditions  of  dpep  wa ter- hear ini  h or i zor / l o vd ~ 
cf  seystroaktivrykh  r ocr.  s rr  shcu  It  ccn*  iru:o.  We  'jive  he*  lew  sore 
considerations  atont  the  rptsom  tot  the  observed  changes. 


Is  w i lei v-k  now  n * 1 e existence  of  the  tape/film  wat«r,  w 1 ic ’ 
envelops  *!*c-  surfaces  of  se  par  at.  e/in  dividual  grains  of  minerals  and 
r cck/spec ios . on  L*  V.  T.  Veiradrhiy  (I960)  wrote;  "* h is  cacillery 
water  must  in  many  respects  differ  from  the  isoal  f errs  of  th  ? w i r : 
it,  for  <•  x t it  j !•',  tntir*  •>«  e x*  rente  1 y mot  i cnl css  and  car  fur  in  a 
geological  * i mo  - •ntire  lifetime  of  this  rcck/srecics  or  mineral  - 
remain  a]  no?4  withou*  charge;  its  ccmto  rider  car  lo  changed  fcy  *•  he 
slew  processes  of  liffutsicn,  r recce ding  from  rhc  daces  of  - h«  cot  ♦ ao* 
cf  trireral  arid  rock/species  wit  f another  water.  Those  pro  r.  -ssos  of 
diffusion  70  slowly,  they  manifest  themselves  crlv  durini  geological 
time. 


Its  gas  (and  generally  chemical)  com pcsi tier  hv  the  same  reason 
can  accurately  ret  lee*  ♦ he  comp  csi*  i on  cf  <•  he  medium  in  which  wer  * * 1 = 
f or  mat  icr./ du  c a t ion  af  ♦•his  rcck/spocies  or  nineral  or  the  firs* 
penetration  i »•  them  ct  capillary  natural  water. 


t*  t *»«» 
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V*!i  y : i t 1 a L v * 1 if  during  1 i s *ainl  ci  geclouical  - i m <■  c-t  n a e 

slew  chsniic.il  change  i r 1 w,i  + ci  th«  ifdvss  a r<1  lrdi»s,  i *•  ccr.si:-*-M 

C.  A.  Al  k i (19f.4)  ciys  ♦■ha  + "the  ns*  ;rcurl  f cschar.:ivr' 
reek/ species,  usually  men  • r less  well  washed  it  water,  ha v«  ^ f i 1 
which  is ped<  la  * i ysh  y-  leaching  ol  cations.  Thus,  in  ii  rect 
contact  with  mineral  ir  ' t cck/s  sc  i>  ? is  lcca+ec  (:>-cis-lv  ♦ ,.i : 
tape/film  watci  and  un  i ) ub  t hi  1 y under  c c i d i t j c r.  t of  th-  norr  • • < \> 

mede  cf  ' y li ogeolog ica 1 frcn:s:e  f ir  e.r  *■  at  1 is  h/ i nst  al  led  t!< 


determin  • « niilibrium:  tare/filir  i 


m i r ml. 
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Tin  in*  r action  ■:  jra  vita*  ioi.  al  va  trt  hit  1 nirfitl  occurs  tv 
means  c*  tat  /film  wt*  ■ r.  Cense  quo  n t 1 y , i*  is  {csrible  to  assume  ♦ hat 
ir  this  casf  tapf/r  i lin  •»  it  -»i  is  mot  e enriched  fcy  M;«  iricroccmpor^r  +s, 
which  fr.‘  i'i  th<-  comesitirr.  enveloped  1 y it  {articles,  than  t V> 
circul a* in  ) scries  gravitat  icnol  water. 

Dolin'!  .bar;-  *•  h • : a k i nc  iroi«  hcmvc  of  g^ctrctop. ic  processor 
frees  t h-  knlassal ' av  j ei  r r <?y , which  is  exl  ih ited  by  <?a  rtb  quakes. 

F age  2 1 i1 . 

In  all  likelihood,  ’■lev  first  cl  all  ccr*rihtte  tc  the  fIansi  *ior  of 
tictcccrror.f  n t t g n v ; ♦ 1 1 i<-  ral  »;»*•••  r.  In  Conner*  icr  with  *h  is  or 
concentration  curves  arc  t -j  xe  1 shair  lif*s.  Occurs  Mie  disturb  arcc  of 
the  ex  is*  • i in  the  period  of  geol  c : ical  * i ire  natuial  oguilil  riuit : 
tape/film  water  pin  ral.  The  observe!  1 c 1 1 c w i rq  this  decrease  in 
ccncen tra ti cn  curv“  ;*  is  explained  1 y * he  natural  reaction  of  an 

entire  medium  for  its  sharp  chat  jej. . Part  rf  the  entered  the 
qravitat  i oral  water  nacrcccn;  ere  t to  f r.rctably,  returns  bach  *c 
tape/filn.  wafer  wher  v.  •:  all  cw/nssut  ed  the  rcsrihility  of  their 
exists  re-  ir  higher  cor  c-*n  t rations,  another,  on  the  strength  of 
disequilibrium  between  the  iens  cf  suite  gravitational  water,  =>  r-tr-rs 
with  the ;«  *1  chemical  reaction.  For  example  tc  ear*  h 7 'lake  under  *h« 
est  ab  1 isii/i  ns  t a 1 led  i gec  lcqica  ] * i ire  \ ydrochen  ica  1 cor.  lit  iens  it 
gravitational  water  ecu  Id  he  found  *he  de*er«rined  quantity  cf 
f lucrine.  The  entered  lurirq  earthquake  flue r ire  disrupts  *'  is 
equilibrium.  Therefor  , if  cr.e  na  r * returned  * r *at»/filr  wa  t ■ 1 , 
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arct'.iet  cat  U iv>  ji  *v’»  iricral,  a.  a rt  sul*  cf  which: 

(H  J- OH')-fF-HF+OH";  HF  i CaC03-CaF,d  HCO,*. 

N *■  v»-  r t ! ■ ] , r :m  ir  mar  t : f y of  f nt^rfd  nicroconiporerT  t e t a j r 

an  gra  v i t at  a or.  al  wa  * • t and  occurs  i r arnnnlaticn.  To  this 

ccnttihu-  a * h ad*  ir-nior  of  nicrcccaiionent  cr.  the  revive  frac*urpf 
£rcir  dfp",-:  horizon/lev  Is.  The  wi  ich  surround  water-bearing 
hcrizcr/lev*]  clay  pan  disc  car  supply  rfr+air  juantity  uranium  arJ 
another  mi croccm pon  t,  with  which,  possibly,  corner-el  ohsprv-'i  d«  lav 
cf  a overall  ire  re  as  in  *h<  cor.  c~r  t rat  icr. . To  -heir  initial 

concentrations  t h<  eca  po  nsn  tr  re  tan  d i f ‘ e r <■  r 1 1 y , which , appai  • * 1 v , 

depends  or  individual  -r- ccnf  a ical  cVarat 'eristics. 

Especially  one  should  say  a bon*  * 1 c character  of  a charie  ir.  *■  * <■ 
curve  c 4 the  content  of  f 1 u c r i r c lurirq  ca  i * 1 iua  k*  ? . Th  ■ seluMlity 
cf  f 1 uci  i ne  irvars*  1 v • retrttioral  *o  tic  rressur<=  of  medial 
(Shcherbakov,  1968)  . Probably  inti  j . i i c 1 o 1 the  first  series  of 
underqrcup.il  jork/i  e j u 1 -s  at  i;icr=asc-  ir  * he  pressure  i ♦ impeded  as 
whole  an  increase  i-  the  c cr  ce  r *■  i a t icn  cf  this  cel  1 /element  ir: 
gt  ev  itat  i cr.al  t--»r , although  t<  so  para  t e/i  n di  v i du  a 1 ier  c/i  rcrul  ses  was 
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Or  »h-  rf.iscnt  for  a si s ul t an • ou s irctfasf  ii  Mp  none  <=r  t r a*  i o r 
c f hoi  inm  .i  i:  1 a roar  thus  far  i ♦ is  nti  1 ] difficult  anythirq  to  • hv  . 
HckfVf'r,  co  i"*’ a in  Lr.erea  ?«  i r * ( renter,  t ot  ho  1 inn  with  ros  i(  ct  ♦ o 
atqcne,  rroh  ifly,  i connected,  r r cne  h a f;  i , w i t h t hr  a d!*issi  or  n‘ 
heliuir  ticT  r’lrOzoi-  ‘■“.irk  i sect-  or  the  revived  fractures,  wi*  1 
another  - bv  it  s psc.ip?sert  ct  nir-tals  and  icck/sppri“s  or  the 
iricrocrack:-  , v ich  w*  r 'r°ir  ; f n rtd  during  ear  t heuako.  On  * h< 
reasons  for  i si  mul  t an«  o t s increase  in  ♦ h“  cci:c  e r 1 1 a + ior.  of  hel  in?  an  •• 
jiqcne  thus  rat  it  1:5  till  difficult  anything  tc  say.  However , 
certain  irci  -?as-’  in  * h center*  cf  h-lirir  with  t es  5 ec*  to  argcnc, 
prctably,  i e connected,  cr  ere  h?r.  1,  with  -he  actrission  of  helium  frc.i 
paleczc  ic  thicknesses-  on  Me  rcvi  v<-  1 fractures,  wi*h  another  - hv 
escape  ire  1 t c~  minerals  a rd  rcck/species  cr  1 icr ccracks, 
ohrazoviv  vh  i ns  y a pr  i “U  t ho  uak  c . 

Thus,  e observe!  charges  e r*  ~ rcac*  icr  of  water  - hear  i no 
ccrr.pley  to  ej  rthgua  k • . During  further  investigations  i»  is  r.ccefsarv 
tc  studv  fhe  isotonic  ^onpesitier  ct  a r o c r c tor  M - estar-lish  i"->  1 ♦ of 
the  fractions  cf  ra  •:  i c 7 ^ r i c argere  ii  *hc  ccirpcsi*  ior.  of  inert  case.  , 
the  isotopic  cosmos  i t ion  cf  uraniun  ( r ? 3 ♦ ?3S)  for  tvo  v~,*  at  list-  t 

} 

cf  qor.esis  and  dynamics  of  undetqround  va*cr  with  * 1 • nossihlc 

determination  of  their  rezrasta,  aid  also  racor  cr  th*»  t >ro  Hv  1:  c 
h 

irstru  irents  cf  high  son  si  *ivi  tv. 

a> 
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Est  at  1 iff;*' V i r.st  >i  1 1 1 it  present  tla*  + he  nature  cf  Tashsm* 
ear*b«uak‘  i ■;  corn.  • * v*ith  ♦ | *-  20r.es  cf  the  Hep  te-ctonic  me*1::  r 
lascho  1*'  ny.ayushcliik.  ‘ * a leeze  ic  lasf  »rrt  roar  Tislfnr*’  to  a r<~T'.  r 

tlock/ncdulc/uritc. 


Fa  q e 2H.  In  cor  noc  t i or  w i ♦ »>  t V is  arose  the  need  for  t h® 

<ict  ermi  ra  t ion  of  t possifci  1 i ♦ y cf  the  c 1 a r t i rc/ira  f t inq  of  * h*  zor« 
cf  dif  tui  farce.'  wi*h  * a i oj  qeecheiricdl  not  teds. 


I r tho  process  >f  ex periF-r^al- procedural  works  on  * he 
dev<-  lorn-  n * cf  t h « d i r ^ c t / s 1 r a i a h ••  q c o r h e m i c a 1 it  et  hods  of  ♦ f t searches 
fer  the  !•  posits  of  oil  and  gar  , cerduQted  lr  uzfcek  q^ophysical  apt;  1 
cr  the  ar  i;  cf  nukha  co-fchi  vir.skov  natural  cas-learirg  rogicn  ar  1 
plateau  1 1 .«  'Jstyurt,  - rati  ist.e  d/ir.  st  al  1 ed  that  M.f  zon^s  of  fracfiircr 
distinctly  tixed  by  - * -•  ?r  r<=c-  of  *he  i ncreasf  1 ccr  ce  n*nfionf  of 
hydrocarbon  r and  ho  lino.  71  is  ci  rciwf^arc*-,  arc  also  v h°  fact  ♦ hat  in 
the  star-  jf  t hr  act : vf  act  i vi*  > cf  the  ?crp  cf  fracture  poiskh  edi* 

the  suh  li  rr  a*  irr  of  volatile  ren-pone  t.tf  frotr  the  dee  rly  slopirg 

» 

i rcck/spFCi^i  under  the-  itficr  of  elevated  pressure  and  tnupera*  ure? 

1 and  their  active  nioraticn  cr  crocks  and  peres  cf  paleozoic  and 

ft. 

, mezokayrozoyskikh  r oc>/species  t c surface,  served  as  roar- or  for 

geccheirical  i n ve  s t j g a ♦ j cr?  . 
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',l5”  f}»  * 

cc  1 lab  c r \ t i c:i  with  cl  : ' r'  ^ r j 1 yecc  f mica]  i£rty/la*ch  n r Kazak 

qeo  f i ic  l e.<- fceqc  t r u s f . Field  wr  i ks  entailed  the  Loting  of  -t  iiqci 

t lewhe  le  . i 1 cr<i  profit'  ">6  v it  1 c n , oass inu  i r , r c : ♦ V a s * • t r lire  crier 
from  thr  s?tt  . of  L » ■ r.  ) i a t a re  r 1 < sett,  cf  * 1 o chernva^vka  through  'In 
ff  ic*»rt.  r or  Tash  k - n t ■ nthgunK  . • de svat  tlcwholes  '■hoy  wo  i *• 

here!  cf  uefth  1r. -2  0 rn , the  distance  let  ween  them  in  epicenter 
earthquake  - C.2b  km,  in  the  peripheral  part  cf  the  rrofile  - 0 . f kr. 
The  sanrle/*-'Sts  of  ■■lulqc  w.  re  t ak  e/se  1 ecr  c d ir.  O.S-li‘^r  alas'  -jar. 
with  t i r c a r /cover  a.  Th*  extraction  cf  the  free  and  assort  ed  ; v-  *irm 
sairple/tests  poizvoiilos'  in  a t h=r  movacnuir  manrrr  or  th*  fi-11 
decent  a ir  i ration  apparat  uses  cf  I OP- 1 and  G P • - 2 . The  analyser  of  qas 
fo  by  dr  rear  her.  compc  :”>nts  frerr  n • - anc  *c  hexane  (in  k j)  war  ert  iuc'^  1 
cn  gas  ch  r oir  1 1 eg  ra  pi  with  flair,  e-icrizirg  de  teeters  of  tqo  * yr° 

DIP-1  and  the  " g ° o k h i m ; k " , making  id  possible  tc  determine 
concent  rations  - o 10-‘ir/c. 

The  analysis  o*  ijs  *"0  helium  was  fulfilled  wi+h  'I  e modernized 
leak  detector  o'  PTT-f-,  havirg  + he  capability  tc  ireaeur-'1  he  lium 
concentrations  info  1 Q-6c/c . 

The  content  of  nor  cur  v was  determined  cn  inst  r'ir°nt  by 
sensitivi  *v  1 C~ro/o,  created  in  Kaz  a k hs  t an  s k c m geophysical  ‘rue*. 

Ir  the  sample/*  sts  cf  sludge,  are  es' a h 1 is  he d/inst a 1 1 ed  ‘ h - 
ccnftnts  of  P^rcury,  which  vary  from  unity  rc  gcf»100~3  ml/kq,  h 1 i ur 
- freir  f.OOOo  to  O.n  )Cdtc/o.  hydrocarlrn  cases  frer  »c 


C c - 2 1 -It 


■ ' ' — 1 


r \ C" 


X 


pertanc  aro  indusiv.  ly  fixed  ir  coitcfr  * c a *■  i cn  froir  0.i  ro  r000  *17- * 
it  1/  k ] . 
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t 

i 
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T>-.  ohta  i i:  • - tl  r*  :‘ii!t cl  analysis;  iir  ’<?r»onf  statistical  proems;;  ir  : 
f c t t h p Vf  1 c f m r>n  t / c f : r t i c n r f t 1 p lav.  c f t he  d i s t r i h u t i o r>  m m:  nr''"1 
sublimity,  *■  a .J  1 cci  1 j c:  he  ;r  ica  ] tackqrccnd  anc  + he  miniir.urr  anciralcus 
centen  t of  n ionry,  t Vi’lcc  hI  era-  and  heliurr.  The  result-  of  works  ir  > 
rftr°sf  r"*2 1 in  -ho  fern  cf  * he  i7okcr:  tspntratsi  i cf  comp  annnts  cn 
gcolcqicj]  principle  ini  in  the  forr  c.e  t h r r.  u r ve/or  a ph  s of  *h- 
average  ern*  'it:;. 

The  analysis  >*  ; i st  rih  «tioi;  qazosc  1-ar  ?hani  ype  * o -h-j  ent/rer*-  inn 

c * blow  lol  • pham;  * hat  the  cc.  n ce  n * c a t i c r s ate  c if  trihutnd 

. \ 

scfficn:  Mv  u r e v-»n  1 » ; . o v><  v<  i , vit  h lop*!. , fceqirn ir  •?  wi*h  1-4.  q m , 

♦■hoy  cjrcw/n 

Nev  r ' 1 i ] • . . ir  ♦ • •>  cm  vf/nia";':;  of  ♦ he  average  cor,  fert  r.  a r 1 
i 70  k on  t £ ■ * ; 1 1 i i ' . n.  r t . fn'ficicrMy  listinct  ] y 1 ra  wn  a 

ccqu  1 a r : r < r * . * ; i.  cot  t«r. ♦ w i * *■  in  t h j 1 i n* i ♦ r of  t h «■  zo  "oj-  of 

fracture  . 

Frrt  * 1 ' r <•;•..  ri  * Mfiii  if,  i *•  i - evident  that  the  i'estnrr- 

alsalvksMI  • r . ♦ a r i . char  ict « r i ?•'  d 1 y * h.  ancira  lour  content.;  c f 
itrrrury , whirl  fac;  13-  1r  • K-t  »y  irl/kc-with  hackqrcund  3-7*10-' 

Tl/kj,  ho  1 i t:  ■:  7*10~*  /•>  kitp  hackqrrund  c*1C-4o/r.  Tho  ratios  c‘ 
contrast  of  ircmaly  :c.  trire  ci  tteirury  2-4,  on  helium  - 1.3. 
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In  . ur  d z.  h a r skom  ‘rii’^ure  arc  r.  c*  ed  T<=rcurv  concert  ra*  i cr  s *o 
24*13-  * t ] / ■•  : w i * h ! k > occur  1 <-7*10-7  n 1/kg , helium  -"’•10-*o/o  a r 3 
hydrerar  cr.:  100- So  a*  It.-*  ml/kg  vi*h  background  10- SO*  1 0~*  ml/k  ..  'p‘  o 

ratios  rf  con  ♦ ra  s.t  i renal  v ir  lercwr  y ar«  e jual  * o 1-  u , cr,  k-  lion  - 
1.2,  on  h yd  rocat  1 or.  s - r;-  1 0 . 

T h<=  east crn-al k 1 1 y kski  1 ? ract«r;'  is  characterize1  by  * he 
ircreaseil  concert  ra  tion  - ct  net  cirv  , •»  h.  i c 1-  re  icb  UP  • 10~  T by  r 1/kg, 

helium  - * o 7»10_7o/o  tnri  h y irora  r 1 c - to  3C0- c f 0* 1n~*  ml./ kg  wiry.  * 

same  background  con'-  • * t r, . Th<-  ratios  of  contrast  of  ar.oralv  in 
mercury  arc-  7-16,  on  h linn  - 1./,  cri  h vdrccar hens  - 10-  <0. 

In  the  ‘astern  fcr.mch  of  carte- rn-a  1 ira  1 y ksk ccc  fracture,  ar<  r.<~.*  i 
the  following  tcoc:. •:  mi  - j 1 indices;  * h°  concert  r * h-'  litir  arc 
7«10~*c/o,  hydrocarbon  concert  i at  icr  - tCfl-cC0«1C~*  ml/kj.  '"n'* 
ir  creased  values  ot  nerenry  es  t a b 1 i s h •"  3 / i r ,.r * e 1 1 e d . 

Above  the  known  7 ones  cf  i i act  urns  enumerated  above  is  revn!>  i i 

series  cf  * * new  ancmalcus  sec  tiers  in  * b ••  rot  ♦ 1 eastern  in*  of  * * -■ 

area,  s v id* el • s* vuy  urhe k i kb , a p p-  r r.  * 1 v , abou*  t b-  rres-'ic*  ; f ♦ ; r 
also  unknown  zones  of  *ect.onio  dist  ur  ba  roes.  I r *>e  limits  of  * <• 
anomalies  cf  *he  content  cf  meicury,  *bey  ccirr  cse  ijp-ue.^g-7  t 1 ' • , 

helium  - 6-7 * 1 Q- *o/o , hydrocarbon  - *o  JCO-^COOC-*  ml/k  i f i . e.  , * 


J2 


mm 
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have  • , clan.-  fr  viiii.lv  th  cm  estat  1 is  hdl/i  nst.  al  1ml  il  i-vr  ♦ 1 

kricwn  zcnoi  of  i ncf  nr-’r. 

v i h ♦ ho  ul  of  s * ol  e>  n t , criterion  i s determined  the  ! 1 i r 
reliability  if  tho  rov  i 1/  letcct/ex  poseeu  arena  1 i<  s.  'hur,  « h- 
conducted  \<  10  he  mica  1 i n v«-f*  iga*  ier>  p sufficiently  cor vincincly 
th*->  possibilities  in  rrirciple  cf  the  cecchcaical  methods  of  the 
d ly a iz uchen i y a of  f|;  ,-cnes  cf  fractures. 

Unfortunately,  imilar  works  to  Tas  hk  e r t earthquake  on  * h.e 
tertitcrv  of  cit.  v and  its  rejo  tier  heeds  ret  prcvcdlis’,  a pd  we  le  re* 
have  a rn  a ‘ r i a 1 , pozvly  ayurbehc nr  t c jude*  t he  behavior  of  or  cc  hen  ir-i  1 
indices  to  »art  hmi-i  k and  to  irake  any  cciri  ar  iscrs.  However,  i*  i: 
cri  f letriy  obvious  i*  present  -ha*  tfp  qeoeferical  irvestiua*  inn-  n ur.t 
centime  and  can  be  ‘ h-  i a k r ire  n J c va  r y d 1 ya  c f research  on  tho  d^o- 
s t r uct  ur<  of  f'.iior.  cf  Tn  sbk  r r.t  ar  1 i*r,  neighborhoods:. 


n fc;  p v 1 2 A ’ 


r:  r 9 s F v .«  T T r \ s 


n r-  T rj,  f,  /-  j.  y !.  M . 
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Ir  connect i nn  with  t h 1 pret 1 or  of  * h c smirch  fci  foreshocks  by  ‘r^ 
institute  of  seismology  the  A . s.  of  t h Ozt . £S9  is  Croat  ’ the 
'Tashker*  geclynairic  tun  je/polygcr. , ct  » cf  ctcbleits  of  wt  id  is.  irore 


* detailed  research  on  the  seisiricitv  cf  *-fr  territory  cf 

? Pritas.hk'  nfc«  kejo  rosier,  whose  at  a is  mere  -ban  1C  ‘hoas.  k it  7 . The 


projoc*  of  » jro'ir  of  **'-■  eseyrmichesk  i kh  stations,  which 
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t ra  ns®  i ♦ inionni  f;cn  * c ninqle?  rtn^r  - central  seismic  £tat  if-n 

"Tashkent",  prcviies  for  t h--  prevision  for  :diat!r  recognition  cl 
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Fiq.  Ilf.  Meek  I i r ( r .•  m of  tf  < ‘■rarsmission  of  seismic  interim*  j or.  in 
Tashkent  sc  Is  mc-qeo  1 vm  :r  ic  ranqs/pc] vqcr . Fthyl  alcohol  - r imric 
receiver  ; PI'  r - program  ur.  i * 1 - tt-f  Hock/mcdule/urit  of 
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F c r the  transmission  1 * i i fctira-icr  t re.tr  * i;f  pc  i r.t  / i * » m • f 


•he.’ 


t h*  cent'  i of  r--c->i  l ivi,  l - rn  * - i y *■  he  ♦lanfui  trier  1 • n*  t 1 


cc» tun  a ca  t i c n : ha nn e 1 • c c imui ica t io n . T h i charnel  cai  1 
constructed  in  principle  e it  her  cn  ♦ li^  basis  of  tv(  ca  M e !ir  ha:  ‘ 

in  the  which  inti  r1:  *•  u directions  nr  l y u inq  radio  cornu  r ica  * : or 
equip  Bert.  .Since  t v ldjacent  seisuic  feirt/itens  { J- 1 1 h tr ) are 
arranged  cr>  * he  out:  c rt?  ,j  „ r 1 'tasbken*,  which  fan  the  we!  ] rt  -vrlcn  i 


qr id/ net wor b 

of  t fl  1 0 I- 

fione  cahlc 

f ir. 

, c~ 

9 

this  q r l !/no 

t w o r k for 

the  transB1 

i ss 

i on 

this,  f > th< 

M i n is*-  r y 

of  Cc n rr un  i 

c a t 

r cn  s 

s°veraf  n.ii  r 

s o f t h 

(jo  conduct  cis. 

v h i 

ire t f cd  witj] 

c e r.  t ra  1 

■ i : ir  i c s t a *■ 

ici 

"Tn 

accel era* 

Jerks,  au 

- , on  t hr  ct  hr 

r ha 

d i f f i cul t i 

in  conn'- 

ct  i cr  wit’ 

♦h< 

1 a r 

i r t e r f o i ret 

; (SO  Hz 

an ’ i nd  net i 

Vf 

f >cu 

i rsu  ia  t.  • o’  r 

■ • cist a n o' 

(the  s n e n J 

currrn 

d i f fere  roe)  . 

T n conn 

■ . ’ire  w i 1 1 

t! 

i c; 

f 

c f seismic  i 

n f o r rr  a * i o 

n , which  r < 

a 1 i 7 cs 

( i n t e n s i ) ir 

* i cn  of  o 

J _c  c t r i r d 1 

i a i 

a X t : 

thousand  of 

‘ 

i 1 rc.t  • i v t 

t i 

c t r 

The  refer  is 

iras*erc  ) 

* hr  S CO-  d 

me 

t h C d 

: r 1 a * 


re  i quality  0 * * r a r r m r s s r o ’ . 
tranerissior  , wf  ich  user 
frequency  me  iniatj.0’  ('•'),  which  fcssesses  tie  fcllcwirr  advarv-au  s; 
the  pres*  rvation/r-*  icn/itair.taining  c f rcrstjrf  overall  M n® 
attenuation  or  1 i n“  for  the  frequency  modulated  signals,  i r dot.  rferr- 
of  the  ror!  i n < a i i*  v c;  a i- 1 1 i * i e r rvr^irr,  . u 1 f i t i < r ♦ 1 y 1 \rqc  1 v : a p i c 
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ranqe,  i n t ■ r rn  one  .•  h:  = 1 < i i 1 1 i ( C f > r .<  -vie'-,  Is  < ‘ } . 


B v t :•  if  B>  -t  bod  w ■ r ■ * r - a 1 i 7 < 1 1 1 f < 1 1 c v i r j r j r t j ♦ : o . T ; e 

electrical  ; iqna  1,  t i ■ f rc«  t 1 r cutcrcf  c f ♦ ? • r r n v ■ • r t i of  r-  si  •• 

receivft,  «as  impli  i 1 0 * j - - ind  %as  1 fo  th«  • • - : • 

shi  f*  kev  1 1,  it  tv  a".  r<u  r 1 *h-  e pc*  r urn  of  r<i  iri  ;ionil  out  0: 

f tequerev  " 1 0.1-1)  :•  > *■  c the  fr<  sirncv  ic  i c I o*  *•  e 1 oho : r h a r r •- 1 . 

In  t hr  r lace  cl  act  hr-: , * b ff'-siqral  r t } .•  center  ■ a+ ; ior  for  1 : i - 
lcsscs  of  ccmmuri  ica  t i on/ccnr.  «ct  ion  »i  = amplified  tv  a ir  pi  i f d <- r- 1 it?*.  j , 
aas  Jeifodulatedand,  i r t - i s i v 1 according  to  po a e r/t  ick n , it  , - 
record /v  r it  t r,  on  recorder  fFio.  11r). 
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The  st.-e  i t i ' c h i r a c » <■  r of  tj  <■  coni  i ♦ i c ns  c f 1 ni-hker.*  jc-ody  ra  rir 
r ange/pc v-jcn  ( mcu  i : * . i 1 1 locality  , r •:  ♦ t.  < nlffncs  cl  ♦ * l-~  !>hor<  1 i • ) 

predetermine  ! a 1 eo  * vrsiri  cf  ♦ h<  or  •;  >r  i i in-  of  + he  tun  r : i 


of  the  sfi.?jric  i nf  or  a : * ion  ir  cf  rartcysriva  tc  Ifio  kn  in  the  v i:  o 


cadio-r-  lay  f io-  ■ ( >)  . Tie  ad  visa  l Hit  y cf  ♦ hi-  no*  ho  - i . can? 

by  t he  I i r.  lu.vlit  y c:  'ran  ? ' ; .•  i or.  , hv  the  large  volume  of 


in  format  1 o:  , by  bin  pom*  k heza:- foch  i tner*  • yu,  ctrcs*f  1 'r.o  by  a small 
E c wer/M  i ok  r- ■ rs  cf  *r c t iris  ici  . 


Sir  co  radio-r  lay  s ' a * i c r.  has  ’rletlone  c r a n r.  ° 1 wi*h 

frequency  . 1 - 10  -14  0 • i , tl  ver  y a t hed  cf  t h«  cons t rue t i on  oi 

electrical  circuit  of  *■  1 <■  t ra  i • a i t ♦ i r and  pririayuFhcheoo 
equ  ipmer  */d  e v i cc  is  malcgcus  tc  t hi  iretlcd  cf  ♦ ra  nsnissior  or.  cal  1 <= 
i . e . , * c ‘ he  'ransf'om*irr  cf  ?<■  i : n ic  s i jn a 1 i r + c Fw- 
osci  liar  ion/v  i r-it  i o • s (hi:.  120). 

Ir  conn -ret.  ion  with  + ,r  complexity  cf  ti  ansaission  to  d is*a  rc* 
acre  than  1 CO  ktr  it  i.  r;ijgoer-tod  *c  or  qani2C  the  ceprun  i~a  t i or  <" 
cf  ccitiTir  ir’.f  in:  wi  * * »•  c urf-  r t *■)•?  € y id*  i r.c  lit)  ),  t»  h ic* 

transmit.;  *■  1£  vie  ion  preora  rs.  v a i r-  1 i r " rrI  are  ccuipp  *d  , as  i : i’ 

by  tlret  brcadMnd  ?.*  *■  l ‘ach  cf  vhicl  ri'tviicF  the  *n:cn  • -r;  o of 

the  spect  run  of  TV  signal  v»  i *b  srpic  track  ire.  er  a whole,  *h- 
circuit  of  * e int--  n.iificaticr  c f broadband  that'  at  intermedia** 
freon  ppey  70  v i:  r ha  ■ linear  ait[  1 j ♦ u-1.  characteristic  a*  the  1 ev  • ! 1 

net  less  tl  Ti  n 1 ■ rb e.  use f ul  sgnal  cf  tl  transferred 

reper  t/coirmun  ica  tion  occuriiar  tv.-  j r luency  spectrum,  upper  limi*  cf 

hb  ich  is  limit*  1 by  th  frequency  - * pi  let  ignal  *•' . r SHz*  Tak  i r • 
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i nt  c accc  un  * * he  i \ L nnl  itud'  -frciicncv  rhi  tc*oi  i it  ir  of  rh  i ’ t a r ' 

t he  fact  ♦hat  the  if  v ia  * icr  cf  tr*ou<=ncy  <?. c * h7  i 150  kHz  , in  f i < 

free  upr<  r ;.ir*  of  t.h--  F|  « c*tui  it  j t.  rcss  ih  *c  place  poo  *-0  vtj.-- 
itc a 5 u r - )n<  subcarr  i c : ha  ten  • . KHz,  » j i < ; cat  1 < nodulated  by 
s iy  na  1 frci  ♦ !.  • t ir  • - f re  q ']■  rcy  shi  f t key,  that  transfers  t h - , ; r-  i r 

s i 1 ) r . i 1 cl  ob:  >nic  f i ■ ■ i y , L n t o * i ■ f t < j u e?  n c y region  of  tel  p J 

channel. 

short  c hara  ct  e rist ic  oi  e q u i pn  n t / evicts,  developed  for  the 
t r ansm i ss i or  cf  sei  .-ni  c ir  f c rtra  ♦ ion  . 

F rent  entire  * hat  which  was  state  i above  it  is  evident  that  for  * h ~ 
censtructior  cf  th<-*  t r » a s m issio  r Fv.rlfr  cf  seismic  information, 
besides  the  -xi:finq  i-  struirerta  t ion,  i+  is  erve  loped  sever  al 
supplrmer  tary  r a u i p ri - ■ n - / d r vices. 


As  frequency  shift  key  ir  the  transmission  system  of  seismic 
irf  crnsaticn,  is  utilized  the  cor.  * rolled  rc-ceneiotcr  wit*,  th-  : r i 
cf  wine  and  the  realisation  cf  nonlinear  capacitance  p-n  in  retiev 
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4 

(Cherkashina,  19f  c>)  . 
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T he  se 1 f -re  o u 1 a t ion  f r I u 1 a 1 < r , o!  * iir.r-i  - x :> c i i :n <■  r: * a 1 1 v , is 
sufficiently  1 i n * tr  i:  volt,-),--  nrif  fret  2<=lo  t r four  vo]t  = - • 

sco  t vp  t£t  u y o ; hchcy  iez  i at s i yey  c»co-l4Cf  Hz  . generator  i 1 v i 
reconstructed  by  a change  in  t 1,  modo/co  n d i * ic  r s of  liaqram,  whiel  ir 
necessary  luring  th  *•  ru  eking/  seal  or  te  1 - p hr  re  channel  ! v several 
"so  itiir-  ic  " . 

The  a oplic.a  tinn/uso  of  Hu-  controlled  rc-generat.or  taker  i t 
possible  to  obtain  t ho  rnnlita+iv0  nodii  1 atcr , t pat  possesses 
reliability  and  con  Lir-rihlc  <■-  ivicc  lif-,  v y high  entry  impedance  an  1 
ty  frequency  stability,  and  also  hv  a snail  powe i/t hick n“S?  onpaoe 
controls,  wt  ich  in  [rant  ice  is  ir  access i tie  vber  using  the  different 
ccntrclled  tc-generators , since  in  this  operating  range  asc ilia ter y 
circuit  ■ o<  net  sneer  l in  Baking  suf  iciently  jood,  snail  . t having 
the  static  | arair.'-'t  ar  <'  nr  shoul-1  rote  sr-Hl  overall  -isos  -an*  H «• 
weight  ci  1<  signer  r i 2a ticn,  and  1 1 sc  simplicity  md  ig I 

m a n u f a crural  r 1 H y . 

Transmitter  con:  i . t<*  of  t '.■<  go  n«*  rater  cf  sut-carrier  f n-pur  i:rv 
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Mcdukt  Lcr  c.ia  r icf  t ir- ic  i;.  1 i r.r.j  i within  limits  of  9.0  n '* . 1 c- 
MHz.  Veltane  rron  tli  master  osri  1 l.**or  is  s i f f It  > ) *o  * ho  fcur  f-’i 
staqes,  collected  o n t ? t ra  mi  r*r.r  ? of  C K.  The  frequency 
stability  ot  t ;ip  ma  csci  lli-  *ci  i : sucror  1 1*  >3  w i*  l twf.  aid  cf 

diaqrair  AFC.  Discriminator  AF;  is  aascn  bl  t d b y th<=  1 ia  g ra  m of 
fractional  <•••<■>  ctoi  . ■■  * oeccop  nf  lisc rim ira* or , i r.  i rclud«a  *’■ 

filter,  wh ich  lasses  th<  only  ccustant  ccspcreri  of  the  let  ecte  d 
vrltaqe  vh  ic  i i r.  a « r l i ? i > i : y * l - dc  ara|  liticr  of  I'PT  an  l i • surrli* 
to  the  basis  cf  the  m tnsi stoi  c*  * hr  taster  sci 1 lator.  For  a 
roriodic  t..pt  i n i an!  t channel  clcckur,  is  irtccd'iced  the  d i,rjra?  of 
centre]  qene tutor  a-  r:r  hutcv  1000 

Bid'  1 v utilize!  i • ccmmunicn  *i  no  syste  »s  l iscrinirator  s wifh 
f recuency  modulation  on  C out]!  ret  (balance  amplitude  d i scr  i tr  in  a4- or  , 
phase  d iscrimi  ru *or , *c.)  in  4 1 is  sluolaenc  car  l c used  as  a result 

cf  a larqe  ot  r.osf  no«jo  change  in  the  frequency.  vost  a i visa  hi  is 
the  ccrst  ruction  of  liscr  imi  rat  c:r  with  use  as  cc  r v^rter 
active-  re- £ liters,  which  ha  ve  great  possibilities  as  a r t'i  It  of 
fading  and  the  j>tt  <-.«;«•  ira*ohin<T  conditions  with  others  as  t \.~ 
assemblies  of  iui|Trn*  / If  vice:  . 

Cp  i.rv  ion*  y y frequency  .1  o men  u I at  cr  f ct  t ft  transmission  c f sristri- 
i rf  cr  ira  t i r :i  restrov  * n o to  balance  diaqr am  with  use  a.-,  can»fr*ni 
FA-CAM  of  t||fl  active  filters  cl  lew  an1  f i q b frequ  nev  (vir  an]  r vr 
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Stric^lv  rf'cei  vrr  consists  r.f  two  c ascacc/£  Mqes 
ultrahiqh-fr  ju-ncv,  1 i per  i ir  i r a t or  ar  ! t.hC  r - lrw-  f r^qu  c*  cv 
airplif  ier  ].  All  ca  sea'!  - /£  tagen  art  ‘ytru'ed  or  the  trar  ris^ors  of 

r - ^ c 3 _ 

The  sinnal  of  frequency  9.0  w!i?  fren  cutcrcp  of  strut  1-1  e 

ircdem  throuah  the-  wav:'  rraj  a p preaches  * 1c  lesis  cf  * ho  f ra  rts  is  t ci  of 
the  1st  cascade/st ag;  1 1 1 ra h i gl - f reg uenc y , ccl  lectr  1 through  d i a g r a n 
with  cc  amen/  qe  no  ra  1/ tot  a 1 sir  ito  ror  and  t eir  p e r a t u re  s*abil  iza*  ior..  . 

The  sreerd  c ascade/staqc  u 1 1 r a 1 i g h-  f r e q ue  nc  y is  assert  lo  1 b y 
ccmrcn-tase  circuit. 

As  a ro.sul*  of  applying  +lis  diagreir,  ir  excluded  *hn  use  c f 
circuits  of  neutralisation , whir!  prove  r t the  reverse  poiskhoz1-  1 r.ivu 


cf  the  signal  through  tic  catacitir 


city  ccl 


raised  the  stability  of  anplifier  rc  excitation.  signal  f r cn  ‘it 
soccnd  ca  sca-.l  e/s  t .age;  ultrahigh- fro  mercy  a p p roaches  the  ! isrrim  : r a ter  , 
ccllected  through  t he  diagram  o t ra  t ic  detector,  which  cad*  i* 
possible  to  be  freed  tt  cn  su  r p le  roe  r t ar  y ca  scad  e/sta  c^s  c t 

liritation  ii,  amplitude,  sir.ee  * Mr  diagram  was  ro*  sons.it  i v«  ♦ c 
parasitic  amplitude  noduya  lt.sii  . Frrn  cutcrcp  * 1c  disorimi  nato;  » h<- 
signal  r f lew  frogurncy  a p p r caches  ’’NC.  Diagrams  tjvc  of  rf  c<~  i v r r mi 
modulator -transmitter  i r e analogous. 

The  output  of  amplifier  is  loaded  tc  the  lire,  vhic*’  ccrn^rts 
channel  M w i v h fre  m rev  le- modulator. 


— ■■ 


— - 
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CCNCUJ5  Tr'i:;. 


Toward  * . end  1 96  B , worked  f oui  teleseysaicbaskiyestations,  * ■ ' cl 
at(  located  it  i di  ;*•■'!:(>  H- 1 1 k n cf  center . Se  isa  ir  inf  orwati  cr:  war 
transferred  cr.  *h-»  n - If  1 ines  cf  urban  tclcphcre  qrid/r:^*- w cr  k (1:;, 
121).  Tht  v >r > of  quiptrert  it  1 vncne  ncriral.  Piqnal-to-nois ■ ratio 
- n en iz  he  1C  d B . Fv>  n new  i - i f (; css  i v 1 c rc  say  ‘■bat  -ho  p cr  it  i c n c* 
epicenters  will  b°  1 tirine-d  with  large  steed  ard  accuracy  . As 
concerns  the  subgroup  of  staticr*-  a ‘ distances  tc  100  cm  an’  "oi'1, 
‘fen  hr  i.  ncTits  art-  1 oca  ted  in  the  s'aqe  cf  co  tr  p lc*- ion  by  irn‘rinf  n‘  ■ 
(described  in  this  article)  and  ‘urine. 

The  TAP  of  talc  ar<’  removed  the  cha  r ac  b e r is  t ics  cf  the  comm  ur  ic  a t i or 
channels  c:  ccmjunxci‘i  cr  cr.  Ffl. 

1.  F'rr  ui^ncy  ci.:ric:‘-  ristjc  is  uniform  at  the  level  1 IP  it  the 
range  cf  frequencies  BO-2COOCC  1:7. 
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t 

* 

if 

r 


Uage  2 2 C . 

2.  h i n a 1 - 1 o-  • j is-  n‘ic  in  channel  is  equal  to  31  d r . 

3.  Fff-ct  cf  s u r:p  1 r ir  < n ta  r v charnel  cr  *he  characteristics  c ♦ » 
television  shaft; 

a)  vizon  etr  ichoski  ye  noises  in  channel  without  con  r»’c  t.<->d 


trarsiri  UjUm  = 68  d f- , v i ♦ rcrn'c*f  d t 1 ansir  it  «•  rr  UCU  — gg  d ? ; 


h)  t'-  ; •;  ophcr  * ri  c r:oif<r  cf  ronic  tracking  in  the  channel  of 

televisior  1 1 - wit  bout  connected  tranf  r:‘  *fr  I UM  — o 4 1 ? , wit} 

ccr.rfc*'  ' r 1 r. ;;n  i r UcjUm  — 50  IB . 


* hen  ••valuatimj  t > ,•  quality  of  TV  s iqna  ] v isuallv  and  lv  a ud  j t i.or 
a small  : nirr*  aso  it  * \ t.cis?  of  it  ctfi'f  ? is  u n n ct  ic -■  a }••  lo . 


End  efctinr. 
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Faqe  272. 


PritashkF-n-.Fkiy  ro-j  ion  it  tic  tart  is  herder «d  1 \ fur  anti  r.sk  i r i ard 
Chatka  1 ' ski  mi  mountain  , rr  rcr  *1  Karatauskiiri,  in  south  - 
Nu  ratine  kimi  and  Tal’niizarskiiri.  Th«  total  area  ot  rp  lion  rcinri  r *•- 
a F p r o x i a t p 1 / ISO  0 00  k ir  ? . 
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Tie  paleozoic  ii  Bicun  ta  i r.  e ur  renicrr  anil  r ho  h n r i <1 

paleozoic  basement  on  plai  rs?  aid  hasrin/defre-ssicrr  w.;r?  u -1 1 *:  ir  t*  •» 
di  tferep'-  aspect s:  *■  h > ; irsr  - a ir  rut » u- c 1 o - 1 ica  1 ly , *•  h<  secor  1 - 

geologic-  l-c-.'cj  hysi  ully.  rr  u:  'is  . or  » !:  i * , c \ row  hat  i i f f c r e - - 1 v 

here  ?*■(•:  /'.-\<\  1 up  *1  vi  v:  oi  c+rur*  ure  a rd  history  of  t v> 

develo|:,n  i*  of  Turanian  lew  lard. 

In  toe  tonic  ti  1 cion  Mi  is  low  lane  tie  researchers  eill 
dit  fer«rr  1 y : by  ril  c /platform  ( a.  r . Arkfargel'stiv,  s.  si  :•  k ’ •• , 

A.  A.  Per  i.-iov,  V . ; . Vuiilirv,  . . Gaietrkiy),  } v "l-1  Kpi  h>  • rc  v r i 4 - 

platform  (v.  V.  Muratov,  P.  A.  !>tt  uoh«-  vskiy#  C . Y 1.  Di  kor.s  ' •*  ev  n , A . 

L.  Yansl.in,  i.  v.  "Mvol  in,  C.  A.  Pyrk  ke  v)  , pel  up  lat  f ormoy  (r- 
Ecrisrv , 1.  Lord  k i p i n id  2»)  , kavloger  r.cv  rejicr  Spizhar  kiy)  , 

ly  the  pla*  f orm  r-  : i ~ • (V.  r.  ' ■<  . ol  e v; k i y ) , a*  i r land  suhpla  tf  crirrv  (V. 

G.  Eondarchuk),  the  reqin>  of  + hr  i r a 1 fcl^inc  (Yu.  v.  She  ymaf  n)  . 7r 

♦•hi  5 case,  * !«•  na  "jo  r : t y c f * 1 e i < • •, : o 1 o : r consider  paleozoic  in  rnPi.t 


as  the  p 1 i rn t e 

! nasi 

s/k 

i r f r f 

C a 1 e d r i 

liar 

C I 

Hercyriar 

a q . ! ! o w 

•=*  v p r , 

s i tn  u 1 1 a n o u f 1 y 

♦ hr  r 

a r 

r 1 f]  r r»  £ 

a 1 o u t 

fhr 

rr  e 

serce  cf 

♦ hf*  for*  1 

a r op 

" f r a q m c i ■ " of 

a nci  c 

r\  i- 

r 1 a t f c r 

P .<•  ( A . 

X' 

v a 7 i 

ro  v i cl: , V 

. 5.  Kassi 

r V 

r • 

N.  C q r ‘ v e t.  i 1 . ) . 

'or  t fr  c roqo i ' orf  cl  1 i • p char  , ♦ he  stacc  of  r.i  lir  *<’c*  or  i c 

development  (from  t . ">  ; ir  i i r r «-  r in  i fc  neogen)  is  name!  d i f f er  - r *■  1 y : 

subplatforn-like  (?-  Vincgradov,  A.  V.  Fcvzhikcv,  . T.  " u'  >.  o v , V. 

N . rgrev)  , p c 1 u p 1 a t t <•  r ‘ r r yir  (tv  r.  r.  fezva)  r:  platform  (T. 

Sinitsyn,  . a . Ryzhkov). 


* • 
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In  t !.  •>  elution  to  ou-rrion  ccrctrnina  (tu  i r^n*  d f t , 

h u r i e d ; 1 1 >r  :cic  »h  • :r  r ■ ♦ iru  p 1 : <■  a * d racier  v.  i t } the 

p r one  t c/,jr  t j v a * t c h 1 r • k / ir  cd  u ] e/ ur.  i of  ir.ci  nt  platform,  ) « • i ’ . 

tfscarc!  on  * he  o;:*  an*  :;ov  cf  Fa  leeve ic  | c r i cc  arc  rata  of  her  i:.  ■ , 
ateat  eiuriricar.ee  is  op  la  rat  ici  cf  ♦ he  nature  of  r l.«-  naleozoic 
•icpcsitr  cf  ’<  art!, an  t a u- < ur  air  ini'  hi  k h meurtairs. 

I r th»»  ar  1 y i i ten  ir."  of  t ) e qeolccica  1 ii  v isicr.  into  firfiirt: 
cf  Tier  char,  C ha  t k a 1 c-  K u t a r i n s k i ye  ncor  tai  rs  '•ere  cor. i ■ =>r  * ^ •£  p:' 

c f lat  ct  r » • or  ic  c ! ' / = l'jnert£  . It  T . V . p u ? h hot  ov  a ' .;  dir  :r  it 


I 1 fl  7 7)  , w ; o /id  d e qeoloq ica  1-cic crap  hie  scree  , t if  y red  i *• 


"average 

. ya  •;  1 s na  ra k u v u a rc"  , 

i n r . I . 

v 3 1 i 

v h i r • e diagram 

( 1S?r  ) W r t e- 

include’ 

in  sor-rstav  c a 1 r d o n i a r 

r c r * h < r r 

T ya 

n ’ h a rr  Y ov  a r : , 

i - V . r. . 

N i k c 1 a er  v 

’ diagram  ( 1 3 J)  - i r 

• . 

rr  it 

i cn  c f 1 etev  n l i 

n southern- 

t 4 r f-  w a r r 

k c 1 ,'cnn. 

Faqe  224. 

Somewhat  lat  V.  f'-vv*  (19">r)  within  sen*  h T i®”  Shan  i s cl  a*  • 1 

three  zero;,  wher-m  nor  the  chat  1 jlc-Kura  t i r s kiye  tcuntair.s  vn  " 
partly  i r-  c L n t i h y rim  r c : t * err  ? c ’ . 


The 

d i f 

{ c i , ■ i‘C 

s 

i.  n on  <: 

ti;n 

, crirrei  ‘ 

i c n 

?.  r d t(| 

e dev  e 

lop -,nf  r 

♦ c f 

t h p 

Chat 

k a 1 1 

o k ov  an 

d 

K r n a f i r r 

hoy 

parts  cf  * 

he 

^ <3  1 ca  tr  a 

re  r.ot 

• - d air 

y 

ty 

V.  N. 

Veh 

or  (I'M 

1) 

and  f v 

C V 

. v i s h h c v t 

£ V 

( 192«) 

. vhic 

h coni 

ur* 

* • 


*•  he  boundary  brtve>  ;t  f h » . c 11  t*  « 1 i n * of  * ho  x c ha  n - j-  of  car‘"!n*f 

lepcsi  t;  volo.ino  S * i 1 1 ueterrrine  ♦ h«  specific  sn0,'ia  1 

fr.itiirt/:  ■ : u 1 iir  i * i •■>*  K a r 2 1 -a  r - i u - m r • .r  i t : k i k f mount  i i r o rh  ow  - J " . 

A . Nikcl-i-v,  w i o in  * rorrr^  • ‘ i nr.  of  rout  h Ti«=r  Hi-  in  i;ol  r>-  i M-e 

acncs:  ” •'  t cna  * . . " . c t fcaal'skuyu,  **  in  t • r r i ’ 

ccrit i v " ' u i . . i / i i . I " j < i i r > < r ,i  l r ( c .i  t i v e " ’ hat  ka  1 o-  *i  a r vr  sku  y ;i . 

The  Ku  r > - : ■ ■ > • • ♦ io*  < ♦ !-?•»«  ’ .tore-  i j rhrcCtrrit^  I ! y ♦ he 

facile?  ;s  'nil  ••■I*  !•  /'•  • ' it  i i * i . of  the  precipitation  of  m 
average  • I •••>’: ’ ri  • , . v f . ( t . <rrcp  of  t hr  1 oc-i  1 i *t*rrun*  ions 

h y the  r ! - * • v-  ■ 1 y • v i .» t.  • cut/  <t*  i c r p , etc.  As  in  iepe  r ■’  er  * 

t r ct. or  i < i ■ ■ 1 1/e  1 o "•  ■ * v t ■ • r e ; f " k u r a it  i r s k c y e lit- zo no" 

Karzh.  artat]-:  ura  bi  ins  ^ iv-  ircur  ta:  r s ara  irscr  i he  i for  the  * ir  Ft  * i me  tv 
V . I . Popov  ( 19.38)  . 


Three  are  oonr  t.,  -it-cnf  1 1 i : f • rred  neve  lopai-'nt  within  the 
limit;  cf  rcyn  i<tn  "i  r •' h r * 1 < ccr.t  i r ucus  ov £ t«r  of  Horcyr.ia  r 

structure  : . This  t . ho*-*  t • s ;-f»-cal  1 o t • palecidy ",  "ru : 1 a*  j f .j  a«  r , i 

hcrcyrifl.  w i * i (eoa  n t ir  1 i na  ] nr  ] i t * /r  i " A.  i.  vanr-hin,  or  "w  t 
latit.u-iir.a  I » licat.-  i • 1 t/zc r ■ c f v 1 r i . * s i i " A . A . 9ot1  a r.ov  , "nl  • on*  - 
basement"  . f.  A c v . ’ itue  1 • skocc  * *■  a 1 . 


“any  r archer  .3  primary  it  < a r.  i • 1 ir  ccnso  1 i ria  ♦ ior.  live  tc 
C 1 1 . 1 < ■ : : r o q nii  • . " . Nalivkin,  ft  . Ye*  f*az  a re  vich,  *.  H.  T 

V . A . • ■ - i o»,  N.  . Vasilkovskiy,  Ye.  r . Katpcv)  ; oi  el  < • i • : • 

that  he  1 v > lov*.-]  01  ; tr*h  » ...  ca  1 e-iicrian  and  Hrrcvni  r ♦ nc^cr  - e * 

(A.  ’ . • ■ ■ : , F.  N.  N : 1 ■ • r v , " . G.  Kass  i r , A.  B.  1 , V.  ■ . 
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Khair , F.  si.  r i ..iz  h i * o v ♦ r ,t  1 . ) . c.  Kass  in  apsinrol  t aat  + ho 

orient  at  ioi  of  cont  • :•  | ••  try  K ui  a n i • .?  k cq  c s 1 i re/  i id  or.  was  ir  :-r*ri  ♦•••! 
ftcir  t-ho  ft.ri  v.  /rvii.-  - oi  ♦ he  f c]  r of  kaledcniu  and  -ha*  t 


Hercynia n 

folds  in*  r oct  t ' r n , 

i * inill  a 

role. 

t c wh 

S ha  t s k i v , 

who  nsserteii  * i ? T '!> 

llQr  cy  ni  a r 

f c 1 (i  i 

n c is 

inherite  ' . 

T!  is  more  la  ft  lv  si!| 

pert  : A . 

. Ad 

e 1 u r.  o 

D.  V . Valivkin  ( 1 » ?<i)  , ’f*rr  advancinq  idea  a Lout  fr.« 
ccncen  ft  ica  ] 1 y zonal  ;rr«*h  r f Anns  ra  rrr* inent  Ifcause  of  the 
closinq/short i no  of  v no  n ■ c s y r r 1 : . r a 1 i r q i c r s , c xa!»in«  1 Ku  rami  rr» 
ncurtair;  ir  i t h - h rri^f  lasemont  of  Kyzyl  ukircv  as  Caledonian,  to 
sou  + l f roir  w h i c ' was  a r r a r oe/lor  a t«? d the  Hercyrian  G issaro- Alayska 
zone.  7!. is  i:-n  oh*  further  d <••  vc  1 cpn  «:  r t ir  the  works  of  7.  A 

Nikolaev,  y,-.  7..  Karrcvcy,  v.  P.  Vasilkovskiy,  1.  A.  P ru  s ! • > vs  k -i  y 
G.  Gate"  ty  and  V.  I.  Sltayimana,  n . Ya.  ct  Kanina  and  other 
tffeuci:  r , w .o  recc  inized  4 1 * + hr  cuqh  rrvelnpnert  of  H^rcyriar 

Ivan*  shansl  y ron<  ( oi  sut ?c re)  ; however , there  ar<  sodi<  li f f er ere 
ir  the  ti,  a t.<  rnt  or  t!v  kaledcnid  cf  Y y ? v 1 k u it  c- Y ura  "• ; n:d  oy  tar*, 
research  •.  . 'ersider  *hat  he  t < i : a r r a i r e/ 1 r c a t e c r art  ot  ♦ l o 

Caledci  i i t : i rated  ,.y  .*  •••  r (r.  G.  fiaretskiy,  V.  T.  Shrayhn-.ar  , r . Y 


cf  K a r i r , 

• . ) . / , 1 1 i . < < i ; " i 

it  a s 

irternal  oooar* 

ir ] i no  cf 

t yrc 

c f .ne 

l j a i a a ( A . ■ . Nikolaev 

V c 

f • 

C.  K a r f e v , A.  A. 

Pro  in  rrv 

a ] . ) . 

f . I 

. Vasilkov.kiv  (1SC?)  ct 

II  C £ t t 

is  f «■> r r i t r r v to 

slaLckcrso 

1 i 1 i r o va  n n e y t a 1 e 1 c r i a r j 

1 a t f c r 

■" , ind  Ye.  D.  S! 

1 v n i r a i 

Ye.  Shlyuir  ( V>(  H)  nin’d  it  t h ( "zoni  cf  unstable  Galodoniai 
kcnsol  i da  t s j " , that  caosed , in  cpir.icr,  the  partial 


¥H  WWW  li— i»~«  t«  - 
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Cf£toraf  i 1 urt ; : t • f i > r j v i < 1 : : ■.'  vcdc/ccnd i t ions  ir  w i dd  1*- 

Faleozcic 


r ay e 2 2 r . 


According  t o y . !>.  Vasilkovskiy,  V . . M k c 1 a r v , Vo.  D . Kart  ovcy, 

Yo . M.  G 1 i , * • :1  i i /ccndit ions  in  Hercyni at  peri 

is  seect  liar  y a n d wo  i k . Sc,  " . P.  Van  i 1 • ► vs  k iy  ( 1*5  *>2)  considered  f ! a* 
at  the  e:  : c-  *-ho  silii'  i ip  in  Kmn;-  n.skcy  e u I z r r e nr  rovea  led  1 1 <~ 
b c re  powerful , i i ;c  pa  riser  with  Chatkal'skcy  suhzcne,  rale don i i 
folding,  w'.  : -}  wan  the  f < t •-»  cr  ♦ zene  cf  *■  he  Angara  cc"»  i non  ♦ , ♦ e * h 

scut  h flop  vl  ich  c o n *■  i n r i the  c:<  v*  lop  me  r.t  r t G israro-A 1 a vs  key 

gecsyncli  r 1 1 zor.».  T*.  i s 7cr<.  : r *r  f ■ rcyriar  eye  le  ('specially  trer 
the  on  1 of  tao  lower  cur.cn)  act  iv*  lv  acted  cn  s lahok  cnool  id  i ro  va  rr  » yu 

Caledonian  rlatrcrm,  vnich  ! t<-  ♦ r raitial  r estoration/r  cduc*  i cr  of 

jeesy  ncli  ra  1 Bode/co nd i t io  ns  ii  v i idle  Faleczoic  Mr-,  however  , "in 
the  upper  Paleozoic  r^rici  the  sen*  h-  wer*  srurs  cf  northern  " i*  r cliar- 

vert  neither  • t y pic  ! : i ret  nor  t y p i i ] ntr  :■  ■■■’■".  Tl  pi  . 

ol  rigid  • i /fcas  can  , ir  hi  i n i cn,  the  presence  nut»®r 
i f t ei  cl  i v i i , or  • v up<  freely  reached  surface  ( wi 1 1 * I • 

except  ior  of  t ho  t r i f * j * •»  r «•  < c * *c]  hire,  when  cot  pre'-si  or 

closed  v n 1 < . ir  r hi  r ■ Ir). 

In  ♦ h < • i : la*  t * : V ( i * d ) * . t . Vasil  'kovsiv  Is,  ii  ’valuer  r 

concept  about  • I • • p t e n t c f t b earth's  ; r ust , o''  s 

"Kurasinskuyu  zone"  t<  p l i it  rot  • r I generation,  that  i tose 
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spot  of  oo-anic  crii'!'  i r '!  ur  «-i  r^t  o fcl  dinq  in  Crdcvici  an-S i lur  iar . 
Acccrd irq  to  t ho  f • * j r ’ • ‘ * <■  < i f t r e>  ♦ i a t i cn  c t wo*  ion.:,  i * i . 

related  f o the  tt-irl  ci*  qcry. 


a.  K.  : u * a i i :i , T.  A.  Pvancvfcsaya,  v.  K . Pya^kcv  (1:)t.4) 
separa  t e/ 1 : } «'r  a' t ••  Alav-Kckrl  1 1 • s k u y u zcne  cf  sou*  h "ier  ^nai,  t n 
tie  sorli  "icir  which,  in  then  eriricn,  is  a it  aroe/ioca*  - 1 * he  vrrv 

larqe  Giss  u:o-->u  lut.  e rek  ~ ka  y a zcrt  r { south  Tier  f ha  r (i  r the 

a vf  ra  qe/ it  e i r Paleozoic  ptriod  - neoant  ic  1 ine ) , erd  tc  nor*!,  - the 
Chat  ka 1 c - f t r / n s kay  a (irolnqinq  F r i ♦ as  h v t r t s k ay  u cf rr^ssinn  and 

Karamazar)  and  A kha  v ta  1 • sk  a va  (tc  r.  crtt  frcir  tc  Eukantan)  7.  ere  cf 

median  Tier;  ;han.  In  the  urtpr  Paleozoic  r oiicd  A kha  yf  a 1 • sk  a va  zer 
was  the  re  j ion  or  r-cval/drif*. 


Ye.  q.  Karrov  (1orf-)  w iMir  th  = limits  cf  south  Ti«n  S ban 
distinguish  four  main  r^ctcnic  2t  r<-s  - l y rctl°  the  o^ol  oqica  1 
first-cider  structures:  scut}.'-  rn-q issa rsknh , Ferqano-Kokshaa  2 ' s k uyu, 

Chatkalc-Naryrskuyii  in.,  run  minskuy  u.  The  ? ur  a irinskoy  z or® , it  ; * r 
c f i r i c r , includes  rot  only  Kur .t i r c V i v spin  :/r  idee  ir d * he  a? s*  e r r 
part  of  the  chat ka 1 * skoqc  spin  /ridee,  hut  also,  thus  far  unatt^inahl 
fer  a study,  the  pal"07.cic  has*  ctrit  of  Feruauskcv  lepression  an.  * 

Fr  itash  k.-rts  k c y lowlini.  Followin'/  v . ?.  * i kclae  v,  i * : late] 


t, 

■t 

Km  am i ns k uy  u zone 

to  "to 

t hp 

*■  y f e of  the  i 

rterral  n acant  icl  ir.o. 

which 

* 

tested  in  f ha  second  Ini* 

of 

qo  c s y r c 1 i n a 1 

period  (end  of  averar* 

Pe  von 

jr; 

t' 

is  lowc-i  career) 

s h a 1 1 i w 

deflection.  * f t° 

r sredrek rrhonovo v fol 

) i nq 

irtc  *■  h c t eche iyc 

of 

ii  c r 

rr  carter  arc 

Fer®  iar  period  ir.  zc-e 

, v a s 

\ 
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3* 

e s t a l:  ] irh/ir stalled  qe oa  r t i r 1 i ua  1 pcs  1 es  k 1 adcl  a*  vy 

trcdp/con  it  ion.;,  characteristic  for  the  Jatf  development  staijo  rr 

plicate'1  h’  1 ‘■/Tones"  . 

The  vmv  close  judqirepf  s ot  *a  1 <■  are  expressed  recently  to  a. 
Eegdanev  ( I ■ r ) , t 1 • cons i dered  Kura  si  ns  lc eye  plateau  and  Ka  raaaza i 
part  or  f Caledonian  ccnscliaated  mass  c£  nottlorn  Tien  n ! an  whi 
in  Cover  tir  to  ,s ud ♦ n me*  iers  in  the  middle  cf  rairyura  5s  bygon  ■ 
enveloped  by  3 r o ge  n i < ncticn , smeni vshm i sya  then  1 v the  >tage  if 
subseauept  volcunism. 

T h i)  ~ , in  spite  of  the  differences  in  the  treatment  of  the  q^r 
cf  Ku  rant  in.-  boy  subzone,  th?  rerearchers  tc  ‘bis  croups  voice 
assumption  about  the  lircctcd  dev^l  epaert  cf  the-  earth's  crust  *o 
side  cf  i"  increase,  in  * hr  s ial  lohi’S  -;c  v ir  ass  and  being  amplified 
ccnsol  ida fiop . 

rt|.„  r ref  •archers  support  idea  limit  the  direct.ed-cvcl  ic 
development  zf  erne,  that-,  ir  cur  opirion,  it  is  more  correctly, 
the  questior  concerr  in)  tic-  rrioin  cf  V t t a it  i rsk  c y s«bzon->,  also  tk 
are  diff*  r • ' r • opinions. 

Page  ?2f . 

Tn  Central  Asia  frequently  >r':  utilized  such  concents  as 
"Frecanbr  iar  basement",  "rrystal  base",  "t  il'orcir  basement",  whir 


'K, 


* ' * 
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ue  overlapped  by  ne  -ok  .t  y ro7cy:  v i m rp'Uii"!:*  ary  ccv^r.  I*-  if  pos  : i b le* 
tc  dssumo  f } a t t.hor.'  ms  a v^rv  rrolonae  i gecsyrclinal  epoch,  whir) 
replaced  in*  v Alpine-  cycle  by  cm- os *c  1 ' r ym  tectcrio  r«s*  . "rv  v?r,  Y. 
Suss,  A.  Ai  pin  i,  F.  w }■- h a c he  k,  K . ! c ykbs , A.  N.  Pazarovich  and  ct|  >rs 
cxyressfi  * bought  about  tpf.  pr«-s-?nci-  cf  -he  ancien*  olatform  crystal 

esnovaiyi  w!  ich  sub  • q 1 r- 1 1 y ir  byqcne  crust  f l,  and  on  his  place  arcs 
movable  ! I* /zones.  A*  tl  is  tj  p«  apnears  ♦ 1 c idea  about  *(■  <.-  rrf  "<rcr 
cf  rigid  lu.ro;-  in  * y nova  tie  regions  cf  Central  Asia  a n.i  t h<-  ir  ®ff  'ct 
cn  the-  configuration  of  t str  iV.’/cour  ses  cf  t h‘  basic  structural 
lines  (Kushk  - fcv,  1 n 2 2)  . 


Thought  about 

t U' 

presence- 

c f 

the  c r u 

s bed  a r c i ■->  n t 

P inh  e>a  n 

"platform"  in  * h-  ! 

a sis 

/rase  c t 

Her 

c v n i ? r: 

Tien  plan  is 

supported  ! v 

many  sci<  n*  i-Cs  (by 

• ; . K a s s i r 

, 1 

y V.  F. 

Pespalcv,  A 

• if . r e V v e.  f p y 

V . Y . S i r.  i a s / r , by 

*1  . M 

. s i n i t c j 

f , 

b v V . N 

. Cqnev,  by 

V » Ye  . Kh ai n , 1 y 

L . N.  E>- 1 • kcv  , r V G 

. S . 

I a t a z i ■ , 

by 

V . V . 

Kero  lev,  by 

V . N . Knauf)  ; 

Kh.  M.  Abdullaev  an 

d c . 

V p j-ri  q 

(!V 

( 1 ce  U) 

this  " r 1 a t f o 

r *i  " wert  raax  - 

Russ ia  r-C  hi r - sc  . 

T re  co net-  rt  s a 

p os  t p la  t 

f cr 

m n n c ir 

de vol c pment 

arc  sufficiently 

divers^.  or.-’  groin 

o 

the  reflate! 

ers  considers  that 
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(19b4)  and  A.  T.  Maz at  >>  vie!;  (1‘Jr1)  * hev  considered  * ha*  * hr  cal  < ion:.-:' 
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f c 1 d i ng  was  re-  vr a 1 - - d with  t I r f r i ma  e i c i / e d u c a t i c r c f t ii e systpr  of 
fries,  hut  ♦ >.  r *inal  corsci i dat irn  cf  i r izr?  f 1 i ir+c  ^hr  iirr-cynidt. 
eye  If:  cl  t-t  c*  r.if-npsi  . 


TAB  a nctl-.er  n cue  t LJ  rerrarchf  rs  asr  trts  *■  ):af  ir  Kura  m i nj<  ko  y 
subzone  the  degree  o * the  ricarr>iit  cf  F recu  ttbr  jar  (9  i ph-  a r ) pla  + forr 
is  l yqci--  less,  oi  her  ir  addit  ior  all  y ( as*  Calelorian  cor  so  i : ia* i cr , 
ir  ccnnrct  if,  with  which  c«es vre 1 i r.a  1 velc  finei  e in  Ik  reyi  iar  f ' r i ' ■ ; 
has  peculiar  chaiact  r.  Pc,  A.  V.  r<yve  and  V.  K . Sinitsyn  ll'k") 
assume  -ha4-  in  f ho  ut  pr-r  Paleozoic  period  ir  Kurairinskoy  subzonc  arete 
the  wiur  qe  cs  v nc  1 in  a 1 t rcuqh  (secondary  cecsynclinal  system),  whici  i *• 
the  erd  of  the  Perinim  neried  war  replaced  1 y large  and  fla ♦/plane 
uplift/i  isoi  and  ha  s i n/  d e p t o r-si  c ns  (residual  gecry  rclir.al  syr.r  ,t)  . I- 
the  krewn  lia  jrams  of  v.  * . Fir  itsvr  and  V.  f* . f iritsyr.,  V.  'ire, 
Ye-  T.  Toot  vu  1 i k ■ ’ , V.  Korolev  rt  a 1 . , cr,  prircirlo  of  wl.ich  i laid 

the-  concept  about  the  i je  of  the  corclucinq  foldirn,  Ku  ra  mi  r-ska  ya  ?orn 
cr  suLzcne  j separa^-V  1 i Lcrn*e  d a:  'Inter  r a leczci  c or  Into  Herry^ipn. 

The  * h ird  t rt-a  t net  ♦ of  ♦he-  ;;e  red;  of  Kurairirskc-Fcrgarr  koy 
sutzonc  ir  t;,c  ack.ncw]  • ’qc  tre  r ♦ h“t>  of  th.o  fcr«  i cr  for  a Mercy:  i an 
geosynclir  il  zone’  fragment  o*  ancient  Pr  cte  teze  ic  platform  - median 
nass.  The-  presence  --f  "tredicr  mass’  ci  M.r  • iteciar  masses"  is 
confirmed  ly  r.  P.  V.  Ye.  Khain,  V.  N.  Kresrrikov,  v.  v. 

Gzcvskiy,  L.  E . Vor.-az,  Kt  . ” . Abdullaev  < - cl.,  hue  dee  a Her! 
c haract  e r i * i c + hey  !c  rt*  give.  r . t> . Eoiirov  also  supnorts  idea 
about  tb<  pr>rence  her*-  rf  rnediar  mass  (19M,  iqe-4). 
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The  i >r  u 1 i t r i i y of  the  «<•  7<.V*  yro7'' vfkc  v hi  ft- cry  of  Tien  Si.  ar  1 
the  attention  of  ina  r y r*-.<  . n ch<  rs  . Seme  of  ’■heir  consider  f hat  a £ t e 
p r o 1 c m*  i i'll  t"  f or  nt  mod  / r o n 1 i t j c r r in  1 1 i r territory  w l s re  voil  c i * 
sfecia  1 ■•fir  c:  -i  v c 1 c [ n e i ♦ o'  t h<  carth^s  ri  ue*  , which  w-i  • 

charact  •- 1 i?  t i i - y lu  :e  rorhilitv,  hut  differing  f i nt  t vpica  1 
g e c f y r c 1 i r.e  . 

Page  227. 

The  separat  r/in-.l  ividual  reenaicl.-'  rs,  f cl  lev  i rq  A.  D.  \r  k har  <k.  1*  s h : y 
(1941)  , consider  Ti  n Shan  as  conte  n pera  ty  oeosyrcline  fPetrnsh^vsh 
1 ^ r:  4 , 1ftS4;  .’.crirov  and  Fed  vr.sk  i v , 1‘f4)  . ethers  speak  iHo'i*-  -he 
presence  h ~>i  of  the  bo- ♦ t/zcr.o  ri  yennq  tlcck  np  lif*-/ris<-s  (Nal  iW  i 
1SF7),  r-  deirrKsion  region  ircjrv,  19Tt),  c t the  erogenic  regici 
(Schulz,  1 9r  ),  arno'irimoy  region  (Pavlcvskv,  1 9 c 1 ) , the  re  jicns  nf 
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rlat'orir  (Eclcnscv,  1962),  reV,v 

the 

gees v ric  1 3 n 1 1 

r^g  ior 

(Azh 
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etc.. 

19*2) 

0‘  ( . 

S . S.  Schulz  (19S-1,  1 4)  i t rorriners  Tier  Shar  an  re  non  of 

intense  orogenesis,  <h  ici  3 r cs<  or  ♦hr  spot  if  I pihercy  nian  p la  ♦■for 

Pr  i t as  h k e ntsk  i y r q ior  ir  per- + r 1 a*  f ci  ir  e rnc  y movable  regie: 
zaiiraot  special  place,  it  srrvt  <*  seemingly  transition  7or“  l *v  -ej 
crcgen  and  *l.e  T'ira  r.i  1:  fla^e/platfciir.  Therefore  ‘he  «xrl  air  a*  ior 
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all  f pecia  1 feat  ur  >/"(  ••iliaritie'*  <>  r mr2ckayrozcvFkcy  ntrnc*uro  with:: 
the  1 in  its  cf  rh*  d i ! f •■•r*'  rf  3 y d e v e 3 c j ire  rtc  ierf  las  qr<»n  t 
sigrif  icar.ee  f or  t !.  krtcwl  cf  * he  ♦ < ctcnic  :•  *r  uct  ure  cf  ’hi 

req ion  . 


The  firs’-  uiagrrm  if  the  stratigraphic  breakdown  of  upzcka  ynozeva 
fcel  ergs  t ■ c, . n . d o ni  a r o v r k i v (18  f 4 ) , ko  t-  c r v v it  isolated  in  *■  h«sc 

d e p c f i t s of  two  tier  - f e r ga  r f k i y <*  r d ryidar  'infkiy,  wterpunon  ♦>  «• 
latter,  i r his  op  in  ion  , earliest. 


y r . V . Ivanov  ( 1 1 , 19  2 9)  it  i r d i c a t r d *■  r e d e vs  lop  ter  f o’ 

Icme-shape;:  1 r f laf  i on/  ; w e 1 1 i no/  b u 1 <j  i r as  w i ♦ h i r ♦he  limits  of 
Fr  itashk-  ntrkcjo  r°gio:  and  th«  p r«-  £«-  nee  of  the  foils  on  1 v of 

northeasterr  direct  ion,  which  rn *1 adicts  rrevicusly  ex nresr-1 
cf  i ricuF  cf  r . v.  :•!  u s h k • t c v a ard  v.  r . Vcfccr  a bcu*  * wo  dire-c*  Ictf  cf 
fcldinc  - northeastern  arc  net’ Iver’orr. 

V.  T.  Forov  on  ’he  basis  cf  the  concept  about  the 

structure  of  "horse  ’ail"  in  fcestt.rr  Tier  flan  ft  considers  t ha  * 
ycurqcr  dislocations  ( spec  i f i ca  3 1 y , in  F r i t a sh kc r t sk cm  region)  *;py 
have  a direct  i c n , somewhat  ’tired  counterclockwise. 


The  interesting  concents  a l cn+  mere  kavrezey  sk^y  structure  arid  * 1 <- 

history  of  geological  d c vr  3 c f no  r t arc  niver  in  the  work  of  '} . p. 
Vasilkevskiv  and  M.  P.  pnikeva  (194C).  Char ac tr r iz inq  the  basic 
special  f eu  t u re/pecu  1 ia  r it  i ps  rt  t) . structure  cf  region,  v.  F. 


...  V-, 
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Vasil  kc  vsk  i y e.ri|  ! isi  t Far  th<  man  if  pf  ta  r icn  ft  A 1 p i n ^ folding 
depends  or  * e degree  o!  rhe  cor.  scl  i-i  a+ i cn  cl  paleozoic  hascireri*', 
direct  i cr.u  1 i * v <»t  4 "f^nic  voltages  .»  rd  r c ve  r/ 1 1 ick  mss  of  fhp 
covering  cr  Mmozoie  a.  1 r ri  rczcic  * or  m a t i c r/°  d ucat  j on. 


3 - A . F-  ■ t r 1 or : • v k i y ( 1 9 f F ) considers  F r it  as  hkepsk  k.  iv  reqic.r.  a s 
the  laid'  synclinal,  which  f rtf rr  r(*  eenpesitier  c*  the 
Frisyrdat  • ir  -koy  zo:  or  t:rs1o-r:!  < * iar  tRihcrcyrian  pi  a4  * o rip,  ant  ♦ * e 

avail  a hi-  he  . e hrak h iar  t i Hi  ral  i i * ccrs  i1»  rs  tfr  cfcraovani  yami,  which 
appear  riurirg  su  tsi  d e no  e tc  the  ves4  r f a reties  cf  * h»  larg° 
art-icliral  r4ruc4ure-  ^ier  Shar. 


Shock  c.  \.  gpl^r  1 kaya  (In  i)  sr:  d ty  c.  Kh.  Mirkama lova  (1hr-e) 
estatlishei/installei  -hat  'ho  uariri  deposits  of  4 he  Pal  oc  gen  of 
Pci  tashkentsxogo  reg  ion  have  great  similarity  tc  the  d-»posi  ts  of  * hr 
Ealecgen  of  the  Ferganoky  cf  t a si n/dr p r e ss i c r . »s  a result  is 

expressed  1. 1-  cpinicr  abort  e xis*ence  here  ir  the  Fa  leo*j*-r.  cf  t >■>.• 
single  region  cf  maritime  steeling-acc  initiation. 


S.  S.  Schulz  (194H),  ? . a.  Pet rus he  vs k i y ( 1Pcr)  ant  oth^r 
researchers  cemo  ier  4’..  i*  in  Tien  chon  the  strai  rs  cf  vosozcic  a rd 
cainozcic:  tine  bore  exclusively  plicated  character  and  onlv  f nr  the 
end  cf  t|io  f;-cgen  iriving  became  to'ic’f  a 1 erg  fractures.  f’ow-vcr, 
recently  tiles  arc  r a 1 r <i  t ho  ru  me  reus  fractures  cf  d i f f e ren4  ice, 

which  develop  Ion;  (V.  I.  Popov,  A.  V.  P-yv4,  a.  T.  Suvorov,  0.  A. 
Ryzhkov,  v . T.  Kostenko,  V . F . F t e s 4 n i k c v r 4 \ 1 . ) . is  a r e s u 1 4 v* : ■’  1 y 
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was  extend-  1 4 he  opinion  .i!.ri  * t h«-:  fil^-hlcck  cr  ilork  sf  rurtiirf  cf 
Tien  Shan. 

F age  2?F.  T o g t h ar  w i t-  h structures  with  larce  i art  i us-  of  curvature, 
were  f cr.it/sf  t [.oil  the  finer  cover  foils,  differin  in  r 'ns  c4 
diversify  a r.  1 th-  coup  1 x i * v of  fertns.  They  are  everywhere  kve  !rre  , 
includir-j  ir  Fritashkentskcir  rreiep. 

V.  D.  V.ilivkio  or  il.  (19f  r)  relate  Pritasfkentskiy  reqici  to 
v uranc-scy  t bias,  plat -"'/plat  rci  w are  s-  r:  ar  a4  e/  1 i b e re*  e in  its  a prar  i * s r 
a series  cr  cla*f  orir  .i*  nurtures  , wh'isupcn  pclczki*c»  nv^  structures 
are  called  \ -o  1 us voi  a t i , sr  d negative  - i > Icvn warp/ troughs. 


V.  v.  Popov  an  i I.  i\.  ?c7irrv  (19“)  ccr.sider  flat  thrcuoh  f he 
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Ft  i tashk-nt  iv  re  fieri  h {is.-:rs  1 1 "structural  ’cint",  which 
demarcates  t ■>  orlati  wifi  different  character  un  the  intensify  of  ♦ a 
newest  te  c*c;  ic  mctic:  . This  c.  pi:,  i on  support  w i*  h fi.  r.  Pe?  vov 

( 1 9 f 2 ) and  P.  n.  pulley  Flee k-T a 1 fi- V i ts k il  (19fh)  1 ?.  Pulley  flock- 

Talfi-Vitskil  i*  an:;u,T-  + har  ♦:.*  "s-  * r uc  4 ur  a 1 ■?  c i r ♦ " is  the' 

ccntespcrary  boundary  i • • • . * , u h i c h suzhit  ty  th e b o ur  la  i y 

between  -[  ip  1 at f ormen ncy  ctegeric  r-  -lier  of  Tier  Shan  mi  t h"  "'urari  v. 
p la  te:/ p 1 a * f cr  nr . Through  this  raire  lir.-  carry  c«f  heuneiary  T.  s. 

Vcl • vevskiv,  r G.  Garetskiy  c4  a 1 . (Ifef)  anc  include  ?rifar'  ► rtskiv 

region  i r.  tt-e  composition  cf  Tureriar  r 1 a *■  e/ p 1 a t f cr  ir , 

sep.arate/1  il  rntinc  ‘ere  F rgash  kuduksko-Kelesskuyu  basin/de*  ness  i or 


C9-2 1- ~/f. 


PA  G- 


3P" 


c.  ft.  ivz’.kov,  '■! . Ii  i a<  : 'iov  and  A.  5.  yur'vrv  consider 

F r i tashken * : • i y r«*  j i c.n  i r * < in*  < r m ' d i a t e * ectcnic  struct-u  rf-,  •»  l-  i . r ’ 

is  focthill  cl iqocer  -Quaternary  period  tasir/dejiression,  t h< 
i rtense  1 v driving  in  i:*c  its  r < a j } jacenr  far*  of  * h»  Tu*  a r:  i » r 
F late/ plat  :crn  . T r.  in  . i * i c r f r o j hasin/derro.  ssicr  to  r)la*<?/pl  at  for* 
qiadual;  to  * f*  .■id  c:  r 1 a * e/f  1 a 1 1 cn  , the  t a s i r/de  eras  ion 

vzd ymaetr ya  j-ntlv,  \ r.  1 *c  * he  si-3  ■>  of  c:cq.:r,  i*  vzdyiM*  ts«  s*  •-  r 1 v . 

F c r the  firs’*  t i ir  e these  researchers  i r the  a p r a r i * c r s of 
tasin/f-r  Frossicn  r°  v«  i 1 /do  tec+/t  x p or-ee^  E r i t ash  k er+ sVuy  u fold- 
disruptive  zon  > as  'pynrcqf.nnuyu,  tussire  * f touch  Tashkent  and  feir-i 
the  continuati.cn  of  Karzhant aunkoqo  fracture. 


I.  w.  y * 1 ' kanov : tnk iy  or  *hc  basis  cr  * he  c hos  hch“n lva  of 
geophysical  data  give-  * hr  1 i aqram  of  *1,0  structure  of  the  hasetr*-  r«- 
where  are  noted  the  a 1 + c r r a + i r.n  s cf  t h«  larqc  elcrgatod  l^pressi  ct.  a r 
rcller-lik*  ujlift/ris  1 ir  * he  liei*?  cf  *h-  r r itar hkent ske jc  regier 
that  ft  ccri * sronds  *o  * a r Melina  l and  synclinal  zon«  , indicate  1 
earlier  on  the  struk*  r-c-ttetor  i<  diugran,  comprised  bv  n.  A.  *>  yt(  krv 
et  a 1 . Me  a l ‘ c con  r \ 1 r s *ha*  » he  r r : t i Fh  k r r*  c k i v re  jiot  1 <•  * he 
t c u n 1 a r y part  of  the  Turariar  plate/platforir. 

A e a r t suit  of  ♦ h-  a n 1 y si  s c 1 t h»  so  y s s ot e k t or . ich  5s  * i v ^ 
ccnditicns  of  Prita  ,bk  >nt.skogc  re  qicn , t . f'h . Yakul  ov  an  ’ ? . N. 
Ihraqiircv  ( 1 u f % ) ; ♦ i : 1 i s h / i r s t a 1 1 d high  s«  js  B i cheskvu  * he  i c * i ••  i * v 

cf  four  structural  uni*.  , irtersely  1 e ve  lc  r i r q f r ert  p 1 > i ice  r * on  1 1 


■ I — 
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mu  rife  statin:  if  c c r.  + r a s t no*  ion  s . 


F a g e 2 2 f . 


Chapter  IT 


The  ccj|  r Ki’-icn  ini  th-  struct.nn'  of  the  ccrsol  par* 

(nc*crf?r:  c,  luloozcic  rerici)  and  of  * V M i;  i r v jacke-t. 

Mm  fasAfce*  \ 

(PE7CK  AYXCZCY)  of  *>  cm;-*  rf  PP7'1  »H-hK  t t-TStKT.c-  reiicn. 
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For  the  -ixplit  c ion  cf  *ho  qecl  cgic-tl  nature  of  t re  foci  zone  cf 
Tashkent  e-art  1 iuak'',  it  in-  necnssai  v *e  have  i r f cr m a *ion  about  ti- 
re a 1 ccirrcsiticn  of  -h->  rcck/;n  tcit  s,  which  ccnpcsr  paleozoic 
basemen*,  *!  -in  ago,  * i.e  cri.jin  a n I * h<  \ nut  tore  j st  rue*  ur*  -f  * r 
struct u i - s o’  paleozoic  t ase men r . 


Th*  ] able  i ol  c| ic  1 1 -'j  e c ph  ys ica  1 material  makes  i*  nos si  hi 


to  sol v ' 


.«-•  ;r-  -i  up  st : one  lor  a r r i * a s h k r r.  t t;  keg  c region  i-; 


cc.  m mori  /oc  ••  j 1 /t  o*  i i fori-. 


on  tog  logical  structure  and  ti<  coirpositicn  of  ♦ tv-  paleozoic 
basement  ct  -his  region,  1*  is  krewr  small. 


The  first  diagrai"  of  *h«  1 r uc*  tir*»  cf  raleozcic  has  - s/hnr-o 


Cc-21-/f 


cct  posed  T . . 'U  ] ' it  ovits'-’.iv  ( 1 fi  f 1 , 1 c fc  2)  . In  t hf  rr»z  1 ' * • * 

later  qoo  physical  mvn  ^ loaticrr  (".  v.  l-’oljakcv,  r: . vi.  n f ’u  i • , 

A.  Grcrrykc,  s.  Z i 1 i v.  : t nr- i'  , I.  * . v e 1 1 ^ 3 n c v j - • V v , * . 

Crlcvriy,  ’ , * . Hot  I v t • f v;  k i y , I . ' . Fujaylcv  ft  a 1 . ) , a ’ ■ ■>  ’ 

according  to  d 1 1 ,t  ot  n w 1 c:  r r-l.clef  , ir  comprised  i*  proper.  * »:<  v 

d i a g r a ns . 

Tfc<  1 czoit  f I . I * ■ . ■ ! ( • . ' ■ , Vi  h i c ! • ••  • • J«  O!  nr  f c 

Cba tkalc-Kuraminski  c.  nun  t-iii.s  , war  outlined  nr  :^r  *h<» 
mezckayrozoy;  kin  j tcKf1  cf  r ri  * a or 1 r /cqc  r*?oicr. . 

Geologic  - l-  • -c;(  hysied  materials  ccrtiri  tie  va  I i d j r v oc 
c c ir  mil  n i c =>.  *■  i r •>  /oonr.  • <•  * ? . r ri  t h < " I ' : i >■  ' ’ mi  1 eo  7c  ir  t ■:  n a .n  1 r -• - * a v i * i 

palf07ci'-  o t]7  t;  l o[  of  c '•  1 t k . i lc-  F nr  i n i r..v  v i k k nourtain?. 

This  * ■ i t i t • nt  rif  e y composed  part  c t the  Russia  n-Ch  in< 
platform  (A.  V.  Korclnv,  K h . v.  Abdullaev,  r . f» . Eoiiaovl,  v id  frr 


time  of  ''a  1 ( fenan  r 

vd  r c f red 

r n 

rvtf 

rienced  aakinos  more  active 

a 

fr3cni€rtdticn  ( - a j 

ci  t r ineff  r 

*■ 

i 1 * ) 

. I r ♦•he  t e g i r ri  i r a of 

Mercy  n.  ian  rvr  If,  • 

« will  a r ice 

rot 

! i a i 

...  | b;  • . 

paleozoic  jrofc'vncli:iP>:  tj  ••  t’ra!:  - :”*r  u c ; * , f.  Kat  ra,  ‘ t:  yro, 

Chatkala-c  r.orti  and  . • la  cut  lyar  *-  ii  - . 

Toward  * i - * r.-l  of  *".■  n leczcic  period  place  rf  rnclian  m •- 

erqaqed  1 aro-»  neoa  .iink.l  i rot  i y,  or  * 1 • ?jct  c f gecrynol’  tv  , =>  r • . r < 
a e q a n t irl  i r r r i a . 


In  or  ! f-  r * o x da  i n * 1 <■>  cowtosi*-  ior  c f the  r oc  k /s  iv  ■ : i p : , v : tc 
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r 


com  [ os<: 

pa  1 < o?ci  c l;a  :•  - 

nr  , 

is  h yaoi  - 

i r retioqrartical  f u 

‘ i Oft 

car 

cf  six  t 

lew  holes  (V 

! VU  1 ' 

t c - 2 ■ '■  v n : 

lev,  the  c x pr  r i me>n  ta 

1 St 

* i o T» 

in.  : h r < 

' • ' • i , 

' • 1 

e i o r c f v c 

1 ( tat.  H basis,  F ->  1 .o ) 

i f 

I r a w r. 

ir  a t e t i 1 1 

Cl)  If  ti  1 O W h Cl 

> c cf 

F yi da  r ' i r r 

key  deprssii. 

l 

Fci  * , connect  i:  i/fit+ini;  of  the  ccn  cf  tlcw'  olps  wi  *•!  * Ft 
disccvri  !>(•-;/  -‘i-i  c f t 1 e region  cl  «•■»]..,  are  Fttid  i>»d  .• 

sedi»er*arv-vcl<:  ;noq  ••nio  thickr«rF*  :•  r.  f carers  - t he  lo*«r  f'-Tmiar 
period  n r i ,:oir  . t i-rurs  of  Ch-atk  gl  *nkcgc  spine/rito  , ♦•>  * : 

Kar  zh ant.i u 1:  o r.-'  * • i oicn  cl  *•  villa  ge.  cf  HarimrrovF  i , *hci. 
tew*  i Carfo:  i : ■ u ]:t  : tor  of  Y.  i y k u 1 t a ar  1 snail  pa  looz  ci  c 

dejection  o:  ‘ c io  : ••  i] i -Parf  lira*  -i  w i c r*-  t h.?  r » are  also  terri  oor.cn.- 
rcck/sp"  ■’  . c «•  v -i  1 * ' t ' i shskcv  :-ui»  and  granites. 
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Ml  * i -i  i.lo  if  i He  to  r r » s e r t tie  ccrnrcn  ci  etore  o f t • * 

propagation  -.r  * 1 > i.  h < t ’n  r complexes  c f icck/sc  c ie>s  on  an  ’.fir 
area  (Fi  . 1,'2).  ■ or  * • * ale:  a'  *•  iTd  gecphvsical  methods. 


Gee ph vs i ca  1 :n e-- r li o* : ;. 


Ihe  physic: al 
studied  tv  * 
C h 1 » 1 I I c-Fr I 


y to i or  t i * •;  cf  * h *■  reck:  c f 
jain  el. t a cm  throughout  s 
amin.vkikh  mountain:  (V.  V> 

1 ' < a n c v i * : Vi v , V . 


F r i t as  h Y er  * s v oqo  rooirr  * r 


i cimen/s  i T ; :1  .a  mad 
Kuznetsov,  1 . G.  • 

1 . E c v k r , r . 


a v , 


a . 


* 


A t I - if  • ■ v , T 


v a.  of  Hu ni  r 


predo  n i ra  r r 1 v »aqnof  ; c i rd  ' e r r i t y | rctf  iff,  ir  loss  s>  '■tsur*?  - 
f left  t ir,t  1 1:0  r : 11c  t.  i v i t y , » i i ir,--  r ♦ i v 1 1 v * •■he  speed  of  «•  h na  . s a i * of 
u 1 1 r a sc  in  . A . . a r ■ a u 1 t of  t h * analysis  c f the  iragroti''  proper  i o ^ > f 


reck/s  per  i <-•  t , ■* : . ma  !■  *■?!“  following  ccrclus iers . 


All  t'.r  so  l in-  i.‘arv  rerf  f of  an  7cJ  a y no?cy  s leno  age  are  vi^t-ually 
n cniraqn  e t ic  ->r  weakly  •<  a g n e + i c.  Their  nag  re  tic  susc®pt  i:>i  1 i*  y 

lie/rest:  a ♦ t In’  r rt  cnc:  r . first-  <jc  ?er  (10~6)  . 


a 

? 

► 

ft 

i 

* 

: 


* 

s 


the  n-d  i tot.  ~ a r v -m  t air  cr  rhic  r ock/s  p r c i < ? Ci  paleozoic  rcirlf  x 
(lii#est<  , - 1 le , Lsts,  sandst cm  , ccrglcm crates,  >tc.)  1 1 i 

p.  c r tea  g rr  t ic  r wea  k 1 v ; a or  ic.  T!-<  su  j pressirc  + ho  tea  jori  * v of  t 1 , 

fcssesse;  -tip  qr>  *-  ic  ■■.na-cr  rt-ihilit-y  i - *i  e limits  of  first-  dozer  (yp'-t) 
CGS,  a v»  r-a  ;*  value  i-tii  : ms  iC.  10~*  CC!i . i-ven  surlier  values 
chaiacteri7f  the  v i I n . - r . i rce,  Fxcept-ion/eli  - ♦ : 

the  Betan>or{  nic  f or  m a * i o r/e  d nca  t i cr  , which  ar<-  located  in  ccr.tac*  vi^h 
igneous  rcct  ; (skarn  i ro  vani  yt  , rt  ouevi  kc  var  i ye , etc),  or  urrir  1 5 v" 
terror  a u ir  ora  1.  as  a r-n  'll*  of  * 1 e rtecesse:,  corrected  vi*h 

magmatic  ml  r on*  in  a im*  ir  ac'ivi'y.  The  r icrr*ir  s nscept  ih  ilit  y or 

these  rcck/rrecies  rr  reach  r.  ; v ‘ onrar  i x 10- 6 of  COS  ird  cans-  vrr  y 
i r tense  ma-jr*-tir  amnalies. 

7 1 e rnagne*-  ir  pt  or  r tit  s rt  i or  .-out;  rocks  clar.no  ov=r  wide  1 i rr  i - n , 
whe  rotifon  is  r.ot  < i an  increase  ir  ♦ i rt«  rsitv  cf  ua  g n^*  i 7 a t ior  wi  *h 
an  i ric  r e,i : • - t h»  alkali  r i *v.  Ate  pom*  nragref  ic  * 1 r basic  an! 


o 1 t r a h a ; ' : r ->c  r ; ] * - i i ::  • t > ^ i r d alas'kaites.  Sufficiently  hi  jh 

intensity  p • < , > j rule,  jranodicri*  , 

diorit  e,  'on it  ( t - Cct.  10~*  :gS)  . •••.,,■ 

f crmat  ic  / , m c i ‘ i j i .*  1 n i r c 1 rr  t vo  ' ce i * a i n i r c i € a s e in  th<  i n * ■ ■ r s i t y 

c f it  a q n e *■  i v.  a * i on  w i *•  -in  i n c r < > n i i the  a 1 kaliri*v:  acid  <1  i * t e r r r c . *-• 

in  the  pakt icheski  u magnetic,  »cr<  = ic  (diata  es,  spi li  t r , 

basalts,  •*■<*.)  car.  t re  la  to. 1 tc  ir^jr.  e+jc  (-c  icrn  net.  in-*  csc)  . 

A ircna  +:  i isir  vole  »n;>  re  r ic  rcck/nr.Mries  ilcna  with  eagr.et  ic 

differ  er  «• in;  inco  urr  t e r e •?  a lfc  rcr  iraqret  ic  . 

Dor  ' 1 1 v cf  r;>c  < / - oc  i . 7 V ~ '■’••clccic*  1 cut /sco*,i  on  of 

Fr  itashke-rt  rkcqo  r*-*-:  : or  is  charact*  r i ?<  1 by  the  density  hr-teregene-j  t v; 
are  I er^-  ri  < ' r ■ ' ‘ h n o i i a r i e r , vie'  cause  + f e differ^n4-  i r. 

s ize/d  iir*-'nnions  and  i r *■  -» j: s i t y , r a v i t y arcnia  1 ies  : 

1 )  t h*->  surface  of  na]«-C7ci<  tar  - Tent ; 


f 

P 

i 

* 

r 


\ 


•a 


2)  t ;ii  1 i t h c- no  ‘r  c-jr  a l ica  1 heterogeneities  of  pronr^sozoic 
fcriraticr  /<  'UC.it  ion  ; 

3)  1 i*  i rr  r rl  ic  bour.larr-s  in  'he  ieroi'i*s  of 

irezck. a y : <■  7 oy  i . 

Shat  pi-:;-  3»  l-»n.-it  y bciirdaty  server  -hr  surface  of  ‘ho  naleczcic 
basetent  ; surplus  ■ ; i ' v or  b c u n i a r y Palrczcic  i ■*  r i n 1 - v r* c 5 c 
aircurts  or  the  average  tc  0 . 4 q /cv3. 


'"f  t*  •» 
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Net.  the  1 r i - y i ri  :>  o r t i r *■  aremtliyeoh 
hctcrcqrn  i tv  of  * •.  > ] treqr 

t luc*  uat  i cr. $ e t * i • i ■ • : s i * y of  i i f 
reach  n 0 . 7 c / c m 3 . Her sost  they  a r 
alkaline,  ha  sic  ai  i nl*ratasic  roc: 
carhorat-  ird  mir  ora  1 i 70  1 fcriratic 
rctaifcr  f h i se  ] schist  • >*  5-iluriar- 

density  (nsi1  illy  within  limits  0.1 
acid  s«?i  i*  ; : q r a n i t • , a 1 a s k a i + s 

and  also  vtunq  jst  ( ) vulcanises; 
pyrcclar*ic  tier  mat  ion/  jurat  ior-  n r 
the  density  is  not.-  1 it  th-j  reck/ <3 
formation  cf  1 o«f  r ni  avarice  car 

In  j y a in  i n 1 - i c n c f ‘hi  don 

c f m o z c h a y n o 7.  n y a , 1 1 * ■■■•  rticn  is  o i 

density  of  cho vert ichr y kb  ccncilcito 
consider.! newor/t.hickr -ss  exert 
the  averae*  density  cf  entire  ■.  -I i 
fierce*'  of  n o 70  k a y n : ro  y s K i k h dene 
q/cm3,  and  with  con  ? i oo  er  at  os  is  2 
this  p a t a 0 1 1 1 ■ r are  c :,a ; ar  t c r i 7 o. « j *■ 
ccnglorcrat  ,)  depnsi*  - aid  ter r in 


razuvushchiy  factor  * h ~ y are  ‘hr 
tr'ical  ccircrit  icn:  * h e 

resent  pie  iesc7cic  rock/s  re ci  e<- 
: f 1 r ni  those  which  v*-  r»  ‘inoej 

k : ; frcir  se.linertary-at  t a m o r i - h i r - 
• / lucaticE,  ard  ilso  the  int  1 1 

O ver.  •'  deficiency /lack  in  the 
q/ctr3)  [CSS--SS  i m eon : reck:  cf  t 

, Karaaazatskcgo  type  jra nodi  : : • 

■;  mere  sedint<=rtaiy-ni^t  amorphic  a r ; 
in s i q r i f i ca " t d e f ici onev /I ar k ir 
v e e i e s widespread  vole r oqeric 
ter. 

i * v properties  c f the  rock/speci 
wn  t 1 t h c increase'!  value  ct  the 
rates  (2.rC-2.‘:r>  q/cm3),  which  at 
r 1 sulstnrtial  influence  also  cn 
m e n t a r y ccnple*.  Tt  e w<-  i ' 1 * : n * 

iitr  without  conglomerates  is  2.2  7 
.10  f/cir3.  By  t)..=  mini  mu  it  values 
he  nneqe-ne  and  Quaternary  (without 
rnous  settlings  cf  Pal 'ogcn  (2.0-2 


C c- 2 1 -V 


g/ctr3)  . A ncualously  1 i j dcrsirv  nossfss-?  the  cartom'  ■> 

fcraat  ior /education  f ::  ilfccri  ( ? . u u i/cir')  . The  avpca i*»  it*!  ; i * v c- 

Cretaceous  i • t c r i * . • ; . 1 f a / c it  3 . 

The  lensir  v of  ■ • i up n f a r v fctma*  irn/fifjcation  depepds 
substantially  ci  t •.  ? .1  'M  cl  * 1: . i r occurrence.  So,  i-ansiry  a*-  fcr-  h 
3000  m ran  i ich  0.4  c/cn 3 (Kurin,  106c). 

Accor  1 ing  to  el  »st  ic  [.roprrtirs  the  rcr  its  ct  rnnion  ar°  livi  ’ 
tv  t vc  la  r i*  a roups:  :;ilf  o?cir,  ♦ h t*  i.ccscsses  the  ! ■ i j h values  r f 

vf]  cci  i«  : , and  irez  o • > v nc  ?c  y r Ki;  v u , V !iarak*f  I i z y c s h c h u y u 3 y a h v *1 
level  cd/rfl  reel  v ’ 1 c ' i r i <-  . . tl  * •«.  p a 1 a *■  ion  - foe  t cn  ic  sur^c  cf 
basement  rv  . is  t h<  r fracting  cun  ary  with  th<  valu  s cf  bcur.H 
velocity,  <‘ir'  vary  » i t Y i r 1 ini  to  cf  4‘CC-fiCC,  ir/s. 

For  + j, geological  i n t > r j:  i ( * a * i cn  cf  * ht  ir  boundary  vc  loci  t i * :• 
they  compared  with  - ; zrach*  iyairi  cf  * 1 c vc  leci  ti«s  in  the  nal  ozoic 

t cc  k/r  f k'  i ' f , re  vea  1'  d by  b 1 cvhc  lcr  and  cu*crcppirj  cr.  ♦ npoorar  hie 
surface  i r the  region  > f s e i s n i c router. 

If  noted  iotoi  mined  ecu  mun  ica  t i c n/c  cnnect  i c r cf  mezhd  bv 
litholcqic  cc  n resit,  icr  i r d the  < 1 a.  * i c f roper  t iss  of  r oc':/r;  F‘  c i • ' • 
the  sir  il  le.it  volociti  ct  lei  jitudinal  va  vr  s they  are  cha  rac  ter  i 5 
sand-schist  *■  nr  ma  t j o •'./•■»  1 uca  t ici  (40  00- ? 3 CO  ir/s)  ar.d  t he  roc  k/spsc*  • 
cf  the  70 ref  cf  tectonic  rarushciy  (d^Of-ufCC  m/£)  . The  maxixur 
values  cf  boundary  velocities  (too  m/r  and  mere)  are  inheient  f • • 


**  ' ^ -frv.  .>*•'* 


+ » * 
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carhonat  1«  pc  .its  t m - igneous  reek cf  a 1 a sic  feri^s.  fnH  c<~ 
remain  i i 1 ecu  i l»-y,  t nt  <•-  d l y ’ r > • i c it  i r c n * 1 v r agma t jr  r o c h r f 

difforert  erw  5 os  it  ion  and  tv  n>cta?<T  f hie  f c 1 ira  ♦ i cr/od  uca  * io  n,  i 
c (arirt » 1 i v •-  d i y 1. 1.  i r * ■ r 1 ia  * • v.  1 11  e s of  velocities  f r o n S 0 0 F t o 
FOOO  m,  w t • : -upon  T“or  th.  0 r -i  r,  1 1 c i d cf  acid  c cir  f 03  i t ion  v.»1  oci  t i «>;• 
qravita*  t c 1 ov  'c  1 : m: * , rarely  exceeding  c fOC  n/r.  A*  - the  satr-~  - i 
is  noted  tie  I’M^iial  cv  1 ] . j y cf  the  i pt<-  r v.;j  ] c c f *he  velocitios  in 
different  1 i t h c 1 og  i < • a ticn/e ducat io r , t hat  it  is  necessary  to 

cenri  lei  with  * h<  ch  «r*  i rq/irayr  ira  nf  ya  lec?cic  hasis/haso. 


T n th“  consist  n*  ^xaitira^icn  cf  hcundaiy  velocities,  wit}, 
naqnet  ic  and  gravity  arena  lies,  •'  r >;  • revealed,  *-hat  hetweor 
there  is  no  rull/t  >t  jl/ccirrl  et*  ret  v viva  . or<-  shouli  •assume  tha 
the  gravity  a rcmali.  . reflect  *■  1 < vclnme  r f fee*  cf  'ho  qr  av  it  a*  i oral 
and  magnetically  active  masses  cf  these  teirr  arrar  je/1 ocat  cd  in  wit 
kasic  1 c w cr  * h a r.  t h ; y c f yaleozcic  l ,->se  srent  . 


T»*  r-» 


p 


0°-2  1-7f 


pp  nc 
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■i 
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•N 


basemor4  of  Pn*  ash  k n t : koqo  rtqion  ty  taPi  cf  ctoloqical 
fhctcatarhir  j,  fieri:’;  the  jpoph  y ~ic  i s 4 s . Kaizhar*au-Kuraninskiy* 
icirta  ir  . : hn  s tr  not  u r a3- f c r ira  t i ona  1 complexes:  1 - flishoilr.vy  (' 

- s j ) ; 2 - m >1  ass?- wlirevy  1 <r?);  i - quar47-prcphyric  ('),):  4 - 
*prtiofroun-<:a1c  iferou  -dclcmi* - (D  ? ,)  ; r-  - andezito-porphyr  !♦  ic 

; f - v e 1 ca  r. op*- n i r- e d i me  r4  a r y ; 7 - ar;  jezito-daqi*  r- 

petphyr  it  jt*  <r?  -,)  ; - mcl  as.-oi  lio-quar  t z-perpfcyri  * ic  (:>i);  S - 

te lasrcvy  (r  t ) ; 1 - rol  -if  ;--ai,i:  4 7_v, or  p ry  r i ♦ i c (P  2 - T,  ) . 

S ufc  vo  1 ca  i i o -omnl-x  11  - a ua  r t 7-  y e r i t e - po  i p ty  r i*  ic  (P,  ) ; 12  - 

jtu  ned  i<  r i*  - roic’nyr  i ♦ ic  (c:  , 2)  ; 11  - gr  anc  •.?  ior  ite-<jrani*e- 

pc  r p I vr  i 1 ic  (r2  ,)  ; 14  - c*n  r«-z-ptoph  yr  ic  ( E j ) . Intrusive  co  in  1 • x<  f : 

1C . qal ; rn-n i nito-  ;ra ned icr i fc v v 1 ; It  - di cr ito-granitovyy 

(C3)  ; 17  - iranodiorl'n-oranii-c-rfirfiritc-pciphyri+'ic  ('»,);  11  - 

gabfci  o-(i  i or  i - ic.  Bury  fundin'?4.  t --.c  struct  ur a 1-foraa*  ior.a  1 
complexes:  IS.  sa  nd-:;eh  3 st  (<  - s).  I C . the  sections  of  *ho 

predomim  run  cf  the  ou*crcpr  oi  qu?  r t z- p rcr  h vr  i c r cck/snecies  (ri)  : 21 

- the  .! : a ci  4 i e v<  : ipmont  • >'• . volcanccen  ic  rock/s  pec  i<  cf  * 

average  coirposition  (C,  ; 22.  - M--  area  cf  “he  developing  4 of  4Lc 

s<?dirn?ntciT  y-vclcano  ; ■■  0 i c reck/:  r<  ci-  cf  the  average  aril  gc  id 

cem pcs i4ioi  (C2  ,)  ; 21  - 4 I.  < sections  of  the  de  vel  opmen*  of 

intensions  cf  4h?  :n  if  and  ult  rahasic  ccmtcsit icn  ( C ) ; 24  - 
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However , within  t ho  Lioi.tr  cf  1 n r g ■ blcck/ircdule/u'its  wit),  rain  * vt*  , 

fcul  language  jgn  f i ' inciu  1 i < :■  it;  observe!  the  alternation  of  th 
close  v a 1 ]<  . of  hound. i r y velcciM^r, . Therefor-'  i t is  possible  *-  c 
assume  t hat  the  b Loc  k/ r cd  u 1 c/ ui.  it  s are  accut  u la  ted  by  *'h-  j roup  of  t • .. 
alternating  rcck/sp-ci-  , possibly,  close  in  age  and,  anparmtl  v, 
sostvl  yayusho'-.  ikh  ;truo*-ural  suMevel  l+ir>z). 


The  i:  ignc*  ic  t i c 1 d ct  tone  as  3 whelp  is  character  izo-1  )y  t >:e 
cci  tira*icr  d iffor«nt  in  plcshchaddi,  ; i 7e/d  i me  r siers,  fora,  r and 
tc  intens ivnsti  the  moma 1 i es , w h icl  create  so  sa ic  picture.  Ho w v ■ 
within  this  1 1 f-nnit  inn  field  sufficiently  distircMy  planned  t hr 
regularly  arranged/! coated  croups  of  the  arena  lies  which  tors  ir 


Fergar.skoy  d 3 r i*->  ssi  o i a nd  K u ram  i ns  k i k h mountains  *■  he  suhla.f  i+  n 1 Inal 
hands,  but  in  Pr ita s h k n t s ko  y depressicr  - f f ' hand  of  i - « ■ - • 


With  the  ir;t  or  p l®*-  it  1 or  cl  results  cf  all  geophysical 

, investigations  and  *'■  -ir  c c r.  rec  t i ng/  f i 4 t i r g wit!  <-'ne  resu]  ♦ r c* 

* 

gee  leg  ica  1-  sur  v*  v i ::  1 and  d r 1 1 1 i r o op  r a *■  lets  are  a c t i j r 1 1 a * a , 

i 

* necesra  rv  rc-r  resea  ret!  on  s 4 r uc * u c e and  co r r cs  i * i r r cf  r. 1 1 f c r i r 

% 

taseirent,  dept  i cf  itc  ccctirtence,  isclaticr  and  tracing  of  « r sc*  ur<- 
etc.  The  ccmplry  of  g«oph.  vsicr  1 da*  a was  inter  t tefr-1  as  follows. 

t 

In  t !.-•  car,®  of  t h -»  agte*ir».  nt  of  positive  rcacncMc  and  or  av  1 *■  v 

»■* 

ancmalii  , if  was  a. 3.  umed  that  ffis  cctr  L ina*  for  is  caused  by  t h,  <- 

1 1 

/> 

I 
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pr^senc*  o;  igneous  rooks  cf  a tasic  and  ultrahasic  ?erio;-.  For  *b^r 
at«  ch  aract  eristic  mp  h a rj  h vaiucf  cf  bccndary  velocities. 


% 


I liter,  so  isoa.pt  t:  i r magnetic  naximuits  against  the  hackqr  cun  1 ot  t ' 

caln  ci  .li-ihtly  inert  ased  gr a v it  a- i cr a 1 field  were  connect''  • w i*  h *h« 

intrusion  :■  c g r a n o i i r.  r i t . 

C u ri  r:  j * o a g r • - 1 m i:  - of  positive  magnetic  and  or  r i t a t e 1 ny  k t> 

gravity  -roiralios  arcirsliy->ctru7uvushchiye  (dies  of 

i nt er pret irova 1 i ' ka k -to  1cid  jrani+oilr,  ret  reveal  1 bv  orosior  a-  1 
that  is  vhv  those  enrich'  i in  near-contact  3 1 d apical  parts  > v 
forrciragrt-rymi  tr  i no  r a 1 . 


The  a 7 rep  merit  of  negative  jr  ion  - t jc  an'  gravity  anom  j]  i«p  was 
caused  by  igneous  rock;  cf  an  acid  s ri-s  [iy  grari*-osf  ilaskai*  ‘7 
crea-  r .*  ick  r * s ses  cr  vole,  ancgeric  fcriraticr/education). 

The  agreement  or  the  calm  lower,  d/reduced  nenn£-ic  r : o I ’ h 
gravitatucnnsir  maximal)  with  the  h i n !,  ?rech<"i  >akh  of  bciir.larv 
vclcci ties  made  it  pcs  ill*  to  separate/ 1 ib.  era  t e carbonate 
f or  mat  i or./  lucat  ion.  analogous  r - 1 a t i c 1 s h i \ of  fields  witl 

ve  1 cc  i - i • , in!  fro  ■ 1 - 1 v i’ro  v i - 1 somewhat  3 ] *r  rtn- in  ri  it  3 g no  - i c 

ficld,  gave  jtcuils  *0  sc  r a r a*  - / 1 ib  e r a 1 e the  sec  ti  ers  af  td. 
develcjir  n-  of  the  .test  arcien-  ier-o.;i*F  of  Silurian  and  pe yon. 

The  volcanogenic  rock/species  cf  -be  av-Tacc  and  basic 


« 
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can  i os  i*  ion  we  i r>  ir  1 1 o/l  i t ei  .1 1 < a on  1-  Y t t as  is  o'  chanct  r ri-ti 

slightly  ii.rrfisd  1 r d re7akeren1.no  *c  T h e <‘xci  + <r'3  ma  gn  e-  i r fi-  1 : 

this  f i * 1 • A j , a . n ■ 1 1 ■ , Ha  ••  c a I n rhirar  i,  a r '1  1-ound.i  rv  i-k  rort 

charqsil  w i t h.  i r onnsi  ••  t aM~  limits. 

T h*  local  i son-  *ri  o arc  st  rcrol  y el  eng  ? *c  c.  posit  ive  #1  gnet  ic 
anomalies  ir  several  Hundreds  r f qairnas  characterize  qr«at  (*c  7 
ard  mere)  ♦ 1 ickness--.  • of  ccrglore  r • . , is  sandstone  ar  i ♦ h > 

vo lean Ggen ic  rock/!  1 ■ ‘ th<  • \ ■ ■ >1  3 acid  comj  >si  ti  cn. 

arcnalirs  w i - h slic  ly  positive  values  f T - the  region  of  *•;•  r 

pro  pa  oat}  c 1 L c w - r P • 1 -azoic  is  r a r.d  -»  ri,<  and  sc  i irt  s , and  also 

r iz  bnedevon  £ i kh  qua  rz  po  1 1 hvt  i «• . wit]  ape  pcssill'-  presence  of  t 
islets  cr  carhonat-’  recks  cf  Devon. 

I a r ■ '■  1 io  - if  j.  ic  po  s c *•  i ve  ir  a on*  - 1 ic  anomalies  i r several  Hun  dr 

c f q a r ea.  a * r *-  con  ; i ■ 1 : as  c a 1 . <~  r y * 1 e n a s s e s of  n ra  n o-t  i o r i *■• 

s V e n i 1 1 - «,  a 3 i i c r i t i c: . 

TAB  ccrrlcx  a 1 r - 1 r.  * *■  i r.  1 *»ar.ttic  field  vis  interpreted  as  field  r 
develop  ir.c  cf  sod  irae  a *a  r y - vr  lea  r c g*  r i c fcrraticr/rducatior  ard 
intrusiv-  ia.  s s •:  s . 

F a q e 211. 

Areas  * 1 - r. a 1 ni  11  e -j  1 + i v « r i pel  orbit  e'syiri  arcmlirr-  of  small 


intensity  wr  r. . con.  id*  rc  the  j 1 t-ce  of  the  lev*5  1 or  inert  of  si*-  1- 
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carfcor  U.iekr.  ; >e;  * h pcs :i ! ] rar*  icif  a*  icr  of  vole  i ro r.  ic 
c cc  k/s  f r e i . >s. 

T h < Lis-junctive  t u r b a n c < , re  v<  . / . • t c t /e  x j i ■ : 

the  resol  ts  >f  i ch  1 • h : • * ■ • , verc  r . : ■ 

themselves,  with  j^olcgical  raj  /chat*  a i t Me  results  of  Coring, 
d is  tor  ba  rc  i i o la  * ccspletely  < nfidertly,  other  - . • . i ( 

confidently  ( ♦ ! - i i T : ' ; r c r ••  j <»  j ,-4 1 • /I  iterated  Y ) d v u t v a u '-o f i 7 ir  h . ki 

ir e t h cd  s , or  > r < » of  t !•  ,tp t bets  c f o ro  1 c r i ca  1 studies;  a j 1 r r 

confidently  ti-  isola*-M  iirtui  Mrces  according  *c  data  or.lv  of  c*e 
any  method). 

P e si  r • r t ht*  < \m  7 j • e.l  factor-',  with  the  qua  1 itat  i ve  intrrfr-  * * : 

were  ccr-  i ■lor  r 1 ♦ ho  in. r cr  ira  t i ci  ah  or  fern,  size/dioiensior  , the 

cf  cccurrenro,  the  t -■suits  r f the  etorni  ration  rf  «»f  fee*  iv*  in*^rsi 
c f a a g ; • • •. , . • 1 ■ t i intensity  1 , ■ * : 

anomalies  nr  i .lenrrn  1 teclcaica]  si'tiaricr. 

Geclcoical  methods.  . 

For  isclatj.cn  and  Mis  ificatiot  of  r.  true  tu  r cl-  f cries  ones  of  tj, 

earth's  Ls  rsib  1 * ic  t * 1 • . if  ( 

oft;.  . ■ ; ■ a ...  f 1 1 ■ t 1 1 . • 1 . p r o p 0 : . . 

Abdullaev  ( c9- 19P  0)  . At  its  p r i r c i r 1 c lie/rcsts  the  a rsu  n r t i cr 
about  *l  intimate  irt.  eccri  it  icral  if  y ct  * 1 - [recesses  of 
t ec  toger  e i j r , magmat  v:  n r 7 a a r d t u » t 1 1 1 ■ 1 1 -or  : - * - * 


r»K 


f 


If 


b 

t 


tazivtiiir.  vrei  . ip  thi  i , i b 1 t c t % 

1 r r 1 i i b - : po  t r or  n i y 1 t 5 ■ • ! i v i s i c i L n t c i 1 1 .• 

r 

the  ccBfcri*io:  cf  * ctoric  mar  /cha  r * . by  this  a r ? :.r-  1 : it  i 1 • • » 

systematic  p.  roach » rot  ar  al y * tart  r • i • r ia  : 

s t r ir  t 1 1 ■ : - 1 or  r i r icr  i 1 (ircr  ; i <■  < : = Mar  of  cfpcteri»f  oraTicnn'l)  I 
tektcnc-stratiqranhi  c. 

A t t he  princi p]  f • ■ t f ci  j t icn al  pi  :edu  , ] i 

the  ccnc  r*  i Lout  i > j i *•  rf>  f jr*  *■  > • * * ■ - :;f  luctiiral-for'i’.it  iopi  1 
pi  an/1  aye ct  reqular  ly  • ar  i M : c * h ir  +hr  cetrse  of  *imo  a r 3 ir  nr  . 
In  time  t 3 •■».*  » chan  j • omar.r1  c r t 1 - 1 cqica  1- is  tor  icsiti  x h rr  i • r 

t he  me  : • r * : f yc  1 , *.-•.,.••■  etc,,  - ■ 

one  stmctui  M ai  i 1 S imult ai 

tie  qualitative  and  in  nut  it  i vt  cl  .Tarter  ietic  cf  r 1 i o a +•  e a a nd 

disruptii  (form,  * 1 • i etc. ) d of 

qeoogicL-  ski  kh  f orr  • » i m/f  Meat  icn  (fern,  rr  nfesi  + ien,  the 
ccnpletencsr  cf  cut/  • Mcr,  pc  v,er/M.  iclners  'tc.l  . 

Kith  Mis  appro  io  for  aci  ir*crval  ct  Mae,  c.le  ir 1 v at  •* 
separatc/1  iterate!  t wo  t y j - cf  the  sccMc-.s : v» ith  the  prof»:r<'  i 

<3efJec*ior  »r-l  rrl;*:.v  lv  e 1 < va  *•  ii.  Tie  f : re  v klar alor  iz'i v u* -y  a tv 

t1  i'li'-  • • k t • , i ■ • 


t yf  c ct 

C1J* 

/se  r*  ior. 

tv  a snail 

ce<ir 

re-  or 

* 

full/*  "fa  1 / cot  r 1 ot  o 

3 tSfnrr 

o f 

j i i n : / 

-* r<^  3 i nq  r ri 

! on';  .la  r v 

» i * r 

the  c. u ( er  i n ■ u p !«■  r* 

deposi fr- 

cf 

in other 

oti  lot  urdl 

£■■  uli 

i v i i 

cr  , 

the  synclinal.  ^orir  c*  * 

eer  f cp  i * 

i c r 

cf  prcci 

ri*  if icr,  * 

* C . 

The 

JPfC 

r t arc  c*  ar  ac*  f r ir  d tv 
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the  abbreviated  cut/seot icnr  ci  deposits  with  the  rign/crit  cr ia  of 
deep  scourir.g/erod  i n g,  the  abbreviated  tMckresses,  riorp  varia!  1 
ccmpcsitT.cn,  *he  an‘ic]iral  loin  of  structure,  evc. 


gect  u- 1 or.ic-f  or  ma  r i cna  1 method  reveals  the  history  of  tba 
development  or  the  individual  sections  cf  t|ie  earth's  crust,  j+-  makes 
it  possible  tc  isolate  the  gr retie  » ypPS  c*  structures  accord ing  to 
the  character  ci  th  ir  de ye  1 c finer t. 


With  the  tektono-j'  [atiqnr  ichcskciurftcce  cf  ‘•iie  unit  - » hr 
megahertz,  ajo , cycle,  stage,  etc  - will  he  expressed  by  * h e 
str uct ura 1 -r o a 1 associ  •*  t iens  gcclcqical  formed;  - nieae-t  azhon,  by 
flccr/stago,  »ipr  1 , :y  sulrtauf,  *o. 

FCCTNOTF  1 . nso  the  submerged  case  of  terr  "tier"  if  cannot  he 
recognized  successful,  si  rce  t b i s term  1,3;.;  a p c c h n o ratine  value  in 
stratigraphy.  Wo  l-av<~.  it  |cr(  , ir  cr-’et  ret  tc  change  the  Iciir 
constructed  circuit  cc  p rose  nt a «- i or  , r reposed  ty  the  authors  of  this 
chapter.  - editor's  note.  JNf.  hCGTNO'P?. 


E age  2 . 

In  space  (b  v way  of  the-  u irr  ' s he  r i ya  of  real*)  *1  is  also  will  bo  ‘be 
ccncroto/specif  ic/acfual  structures:  flattens  ard  plicated  toit/ror 

plicated  zone  and  ocluplatfctira,  me-ganticlircriuit  also  oc 
megasinkllncriy,  ant  ic!  ircriun  and  syrclincriuit  etc.  qualitative- 


e- 





s ' ■ fT  * ~ 

— - --  -■ 


fi 

quantitative  characteristic  is  re f lec+/r epr ese r t ed  by  geolocical 
complexes  {sedimentary  iiacjratic,  cr»  ) . 

Thus,  unlike  tin-  Mrst  nethcd,  tek  t c»c-sr a t igr  a* ichesk  i v method 
rf  fleets  t ur  condir  lens  cf  ’■he  de  *-■  trained  +■  c r g u e/  nr  m^n4- , which  f r it 
toward  t he  n:<l  of  the  determined  period  cf  toctcric  rtvitiya  (for 
exanple  in  cur  cans,  Heioynian)  , b u * not  dlite'ryv  t i m-=>  interval,  I 
in  the  first  cast-  materials  ar<  fhu  pa  1 e c cec  era  p h ic  d iagra  m s , then  i 
the-  second  - paleogeologicheski  y».  it  is  clear  bat  the  precise  and 
ir  cr«  ideal  + ie  geoiojieul  map/chart,  the  ef fee*  ive  the  t»cfonic 
irac/char+,  created  on  ire  principle. 

Ey  * he  °>  ‘^rnzh  n avoy  part  of  the  t e k tonc-s t r at i cr aphic  netted  is 
the  pr a vil * noyeopred - l--> n i ye  cf  ace  boundaries  irecetarhev, 
f 1 ccr/s t ag -r,  tiers,  e^c.  These  structural  subdivisions,  presented, 
-as  the  final  result,  by  rocks,  personify  in  themselves  «ss^n.*ial 
features  ot  “ectonic  mode/cordi  tiers  and  are  the  really  existing 
existirq  geclgicheskimi  bodies.  In.  ether  words,  each  structural 
subdivision  u rites  the  complex  structural,  the  ce 1 1/Q lo m s n t s,  which 
arcse  under  or°  and  *h->  same  tecrcnic  conditions  and  fixed  in  the 
recks,  which  subjected  to  rpctcnic  effects.  The  special 
fea^ure/p-eculiaritio"-  of  icctcric  m c ie/c.cnd  i ti  c r s and  i*s  change  are 
ref  lect/repr  asentod  in  the  rcal  crippcsi  ♦ icr  cf  rcck/sp^cies. 

Consequently,  structural  suhdivisiers  ere  should 
se pa t a f c/ 1 i 1 : r a te  on  basis  of  the  natural  history  association  cf 


nr- y-, 


the  text ura 1 - real  f o tma  t i cn/p  ducat  ic  n , united  tv  their  development 
under  cie  and  the  same  tecTrio  conditions.  Knowledge  of  f h® 
cfcshch er egicna 1 ' nv k h special  f ea  t ur  e/ p e c u 1 ia  r i t i es  of  tectonic 
mcticns,  in  turn,  helps  tc  mere  precisely  formulate  the  space-*  ire 
boundaries  of  structural  ruhdi virions. 


This  corrective-  special  f < a t ur  e/pecul  i ar  it  y is  rhythmics  ♦ec  + or,ic 
d v izhe r iy , k ct era va  it  is  expressed  in  the  tact  that  for  Mie  determined 
interval  cf  Mmo  (megahertz,  cycle,  state,  stage,  etc)  is  acccm  p 1 isl-.ed 
ere  rhythm  of  the  mo* ions:  dec  tossic  r - lift.  In  structural -roa 1 

relaticr  *liis  is  expressed  as  fellows;  the  sedimentary  deposits 
ccmpcse  t i t rromogat  o 1 she h u , r it  m c mozen a d tc  1 s h c hu  , r i * mot olsh oh u, 
ritmosvitu  i and,  etc,  each  cf  which  includes  tve  series  of 
rcck/sf  fei-s  - *-  tans  grossi  v and  repressive. 


FTOlMOTF  > . I*  seems  *c  us  that  the  geological  terminology  art 
takslishlecm  is  complicated  and  tdI1qgPd  in  order  to  introduce  nav 
terms.  - editor's  not-1.  ENr.FCCT^OT  F. 


pagmat ic  f ormation/educa t icn  also  composes  the  p roaressi ve  and 
regressive  series  o*  the  r cck/s;  peci  e s whore  to  pcsledovatol  'not*  tf  « 
emergence  of  rcck/spoci if  gees  fer  the  first  series  of  basic  ♦ o 
acid,  for  the  second  - from  th*  acid  *o  karic.  The  corresponding 
series  horn  the  ore  forna'irr/t-ducation:  first  chalcophilic  displac- 

cxide,  then  vice  versa. 
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Ccnsequontl  yf  * h->  velum?  of  structural  subdivisions  is  mcni'crH 
ty  f he  volur  ■ cf  the  c orresperd  ir.q  tc  scale  rhythm  cf  the  sed  i men  + <j  r y , 
magmatic  ar.i'  ere  fori.i*  icr/e ducat  ion,  crrs*i*u*irg  determin  »*  » 
structure.  Th°  intensi*v  cf  tectonic  metiers  ir  srace  is  variahlr  ltd 
causes  *he  *vpe?  of  structural  suhd i vi s i c rs,  whereupon  usually  these 
changes  occur  abruptly  cr  *he  heundary  cf  the  he terogeneous 
block/ net  ul -/unit  s usually  * h e ra s po la gae t sy  asi  st ema  of 

f ract  ureo. 

Page  23c. 

During  intense  ter*enic  mo*iors  aprear  plica*el  structures,  in 
ccnnoction  with  which  hcrizcrtal  boundaries  usually  rosary  are 
expressed  tv  azimuth  and  angular  unccr  f cr  m i * ies  and  hro° 
stratigran1  ic  inter  r up*  ierts  . Purina  weak  fectcric  motions 
kcnsideire^nta*  si  on ny  e s*  ruc*t:res  prevail  ah  eve  phase,  and  the* 
hcrizor*  il  boundaries  ire  ill-defirei,  diffuse  ard  i*  is  created  *hr 
impression  of  the  concordar*  (parallel,  acccrdirc  *o  n.  t.  Pasharin) 

occurrence  of  structural  subd i v i siers.  The  latter  f »ct  jives  occasi  •' 

tr  some  rose  trehera  to  consider  these  ill-defined  re  1 a t i on sh i cs  as 
intrastruct  lire,  hut  ' o~  as  i r tri  struct  ur  e . In  + lis  case  *le  volume  of 
structural  subdivisions  (besides  t|;p  critoricn  fer  rbvthmics)  rr  1 e 
ir  rcuab  form  3>termirrd  ly  *ime  of  their  f c rma  t ior. : SO  1-600  million 

sumirors  for  a Begetazhu,  1P0-2OC  millicr  summers  for  a Moor /st  a ge , 

* ie i , t 


3 c - 4 0 m i 1 1 i c u summer''  t o i a 


to  (Khair,  19  6 4) 
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In  the  qeolrgical  nrac‘  ico  of  boundary  noqc  •■azhfv,  and  especially 
f locr/sta qes  (Caledonian,  hrrcvriar  and  Plpire),  they  ar« 
separate/ l i bora t ed  ncr1  or  less  clearlv.  "ere  ladlv  is  matter  witl 
the  breakdown  of  f 1 oor/st a qps  tc  fiorf.  The  procedure  for 
isolation,  of  structural  ‘urF  lor  the  ralec?cic  f cr  irat  ion/e  duca  *ior  of 
Tier.  Shan  is  bygone  is  developed  by  A.  A Vhmed zha nov  ar.d  o.  * . 
Ecriscvs  in  lSn2  and  is  published  in  istq. 

Ey  structural  “ 1 or  “hoy  understand  the  natural  history 
associations  of  geological  rem  lexo  s (se  d i ire  rt  a r v,  magmatic,  or")  , 
which  are  formed  in  the  determined  staqe  (iritial,  earlv,  average, 
late,  final)  of  *hu  tectonic  cycle,  during  which  is  accompl i she  i one 
rhythm  of  tectonic  ir.oticns  (depression  - lift)  ar°  created  f h« 
deter  mir'd  structural  forms,  he  unde  i above  ard  1 y “he  from  below  clear- 
er conoea  lod/lat  ont  unccnf  cr  fit  ies.  Part  of  the  structural  ti't, 
q ua  1 i t a * i ve-u  uant  i t i » I v<*  character  i st  ic  of  which  substantially  decs 
no*  char,  je  on  *he  1 -fir'>d  area,  is  considered  as  type  ot  structural 
tier.  bach  tVp«  usuallv  ccrtespcnds  to  the  s 1 1 uc* ural- f aci es  subzene, 
limited  h v f u'l*  svst.  p ar.l  whir1'  possesses  the  unity  of  structural 
p lan/1 ayout  . 

Ccrresf  ar.lipily  i*  is  possible  tc  fcrmnlate  the  concocts  also 
ahou*  cth^i  -truCf,,r,i  subdivisions,  bv  *akirg  irto  account  j r 

case  thf  scale  of  sued  ’ v ir  iers.  i.v  1 vithin  the  limits  of  c-r*nl 

Asia  wr  ic  isolated  * wo  structural  megetazha:  Fichean  and  °ale07Oic 

per  iod -ire zota  1 rozo  1 r k i 1 , each  or  which  it  certairs  on  three 
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Structural  wRC/\  31  Ad  I , flccr/staqes  and  tiers. 

Riphear  (Hpp^r  Prot  arozti  ic)  structural  n~gaeta?h  *. 

PCCTNOTF  *.  To  basin  is  applied  in  * he  same  sense  term  ''corrl^  k". 
editor's  r.o+e.  FNDFCOTNCTt. 
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Biphear  mcgaetazh  includes  the  deposits  cf  the  average  and  urn---r 
rifeya  and  venda  and  outcrops  on  i r siqni f icart  areas  in  '■he  northern 
Pamirs,  sou'-h-west  (3isnare,  to  Foacltau,  Kassane,  Fskemskom  and 
Sandalashskrm  spi  n®  / r id  g«s  , hut  predominantly  within  *•  he  limits  of 
northern  Tien  Shan. 

Biphear  megaetazh  is  complex  by  three  f loo t /stages : 
qrenvi 1 ' ski m,  <le>liy?kim>  and  Faikal,  hue  t h«  only  latter  of  them 
outcrops  info  the  pred^lakh  cf  C hat  ka  1 o- K u ra  i i ns  ki  kh  noun'ains.  Th  <- 
first  (low«r)  haif  of  Oaikal  t 1 cor/s* age  is  accunula'‘ed  by 
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v«r khn e r i f « vs k irni  deposits,  the  second  - vmdskini.  In  tiio 
composition  of  Baikal  flcor/stage,  it  j ? disti  nguisho.1  five  structural 
tiers:  I - sarydzhoyski y , II  - terekskiy,  III  - semizsivsk i v,  TV  - 

r izbne vendsk i y,  V - v-^rkhne  vcndskiy.  Ancnn  +hc  rock/spec  i*»s  of  raikal 
flocr/staq1,  are  encountered  the  linns*  cne  and  ir  sr  bl  micaceous 
schists,  argillites  and  gneisses,  conglomerates,  sandstones  and  also 
diatasic  and  andesite  perphyrites  and  their  tufas. 


The  total  powo  c/t  h ick  n ess  cf  the  deposits  c f Baikal  flcor/s*ag<- 
varies  within  limits  3O00-ucCC  m.  Among  dislocations  ar°  most  common 
intermittent  * ype  hrakf  i rkladk’  . As  a whole,  *ec*orir  mode/cor.  d i*  i ens 
and  the  character  of  steel  ing-accumu  lat  ion  i rd  i cat  e the  plat  tor  it  type 
cf  the  development  of  *his  section  cf  crust  in 

ver k hn eri f oysko- von d sko y e time.  Ti  e i n s ig r i f ica r t power/th ickn« -s  of 
deposits,  the  continuity  cf  s + ee 1 i ng-acc um u 1 at  i c r a the  period  of 
Baikal  cycle,  predominance  in  ♦ he  composition  quartz  are  sandstone, 
lew  speed  the  accumulations  ct  preci p i t a t icr  (O.COI  cm/yr)  testify  in 
f aver  cf  presence  here  ir  late  rifeyo  arc  Me  verde  of  platform.  Mu' 
Hclasscidnyv  character  of  the  deposits  cf  a venda  (of  tyuo  of  f orenost 
dewnwa rf /troughs) , presence  the  hrakhiskladck  of  the  inf  ermif  t nt  ♦ vp° 
and  intrusive  bodies  of  plaqioqranitncgc  con  posit icr  indicate  tfr  fac* 
that  hero  was  arrange/located  the  boundary  part  cf  the  platform,  which 
subjected  tc  the  su  peri  ir  peso  d making  more  active  from  Mi'  side  of  ♦ »>• 
Riphean  geosn i V li na 1 i of  northern  Tien  5ban. 


V.  Korolev  considers  thf  ssverney  boundary  of  Pr^cs  ir1  mr 
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platform  the  "most  important  structural  lino"  V.  a.  nikolaeva. 
However,  as  \ result  of  the  qr*at  similarity  of  + hc  cut/socticns  nf 
the  upper  rif«  ya  and  v nda  rf  h ax  at  a u-K  u ta  m i ns  k i '<h  mountains  i“  is 
possible  to  move  aside  the  bcurdarv  of  platform  un  to  th'3  Terskcao 
A la  tau  where  war,  ar ra nge/ located  Pip hear  greenstone  qeosvnc  1 i n®  oo 
nerth-rerth-westerr  strike/rrurse. 


Tr  connection  with  the  relatively  small  s ize/d imensi on s ot  the 
entrrers  of  the  rock/species  cf  Piphe^r  rronaeta2ba,  anti  alsc  the 
exceptional  colorfulness  cf  the  geological  streniya  cf  the  territory 
in  question  * c ps» ah  1 ish/i nstal ] the  ma r i f c s ta t i cn  of  these 
rcck/species  cn  the  man/rharts  cf  maqre+ic,  and  1 y the  fact  more 
gravity  anomalies  is  impossible.  on  the  basis  cf  the  physical 
properties  cf  “he  rock/species  enumerated  above,  we  assume  t h a*  +]:e 
Riphean  fnrmation/edsca ticn  must  be  reflected  ir  surface  by  calm 
magnetic  and  by  somewhat  increased  gravitational  by  fields. 


Within  the  limits  cf  the  buried  palco?cic  1 ascent  af 
Pritashkeit skego  region,  according  tc  pp lec c eo lc c icheskim  tc  “he 
reconstructions  of  A.  A.  Aripova,  M.  A.  Akhmedzhancva  and  0.  i. 
Ecrisov,  Piphein  deposits  arc  widely  d«velcrcd  and  they  compose  “he 
sedimentary-motamor phic  hasi s/b  arc  which  ir  contemporary  cut/scc* i or 
must  be  arrange/located  cn  depth  6-8  km  cf  sirface.  The  deposit?  n r 
venda  here,  apparently,  are  absent,  since  “hat  time  *his  section 
was  low  land  for  which  is  characteristic  the  predominance  of  the 
processes  of  denudation  above  the  [ recesses  ef  accu mu lat ior . 


aasurt*  - 
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FCCVlCTt  ?'.,"rv(  • j^ren‘  ior  the  thought  to  divide  this  meqactaqh 

(complex)  in-o  t wo  i r ; ■ pc  ndr  rt  - paleozoic  (Caledonian  and  Hercvnian) 
and  me zoka v no 70 ysk i y (.Urine)  . - suitor's  note.  E NDFOO't'iP  tf  . 


tegacta7h  clearly  is  lividod  it.  + o throe  structural  st  ages  - Calcdcri  t 
(Cir-DjZ.,),  Horcynian  (;'?Z?-T,)  and  Alr.iro  (72-fg). 

Caledonian  structural  rlccr/staae. 
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In  Kar  7han  t.  a u-Kura  m inn  k ik  k mountains  tie  f lccr/stage  pro*rndas  cn 
irsiqn  if  icar*  sections  ( Ec 1 y a vu t y , shavas,  b kchay , Kalkar.atg, 

Sukcksay)  , occupying  large  areas  or.  1 y ir  Chatkale  (nskemski y an) 
Sandalashsk  iy  spi  ne/r  i 1 qe  s ) . For  a Caledonian  ! lcrr/sf  it  j;- 

pcssiM  c to  outline  two  type  cl  the  cut/sec*1  ions:  Chatkal’skiv  a r d 

kurattiirptiy. 

Page  2d 7. 

Unlike  tp.-.  cha  t ka  1 • sk  ca  c , 1 he  Kuraffinsk  iy  typo  of  rnt/rcct  i r r is 
characterized  by  intermittent  st  re  1 i rg- accn  nr  1 a t ion  how  is  ca  used  M 
lenticular  structure  or  thicknesses,  he inq  even  nor3  amplified  !v  ♦ » e 
local  dove  lop *o nt  of  volcanic  activity.  This  testifies  to  the 
multiplicity  of  uplift/riser  and  divided  thou  devnwarp/troughs.  'Je  r- 
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predoiP  ir  i + silt  on  •' , £ c 1 If  * & , ♦ he  vclrincqfn  ic  reek/.-'  r-  r i e r of  *■  h ■ 
ave.raqc  1 1.  i i s loqo  cotrrc:  iticr , ir  the  less  b°1£  tire  of  i7v<>r*  ivaki  . 

The  boundary  of  t wo  *•  v r e ? c f cut/sect  iens  ir  r lann«*  1 or  the 
external  ofo-?  of  * h ! v * 1 c p t •- 1 *■  of  r i ? h n <?  1 - v o r £ i k t v o 1 c a - o g >-  r i r 
rcck/speci-’s  (froai  t r;^  cart  tc  vest):  troii  verkhov*  yev  r of  Characi 

south  ir  lower  reaches  of  ♦ he  river  r of  r v/  sr  t as  !> , then  in  lower 


roaches  of  rfr  r iv;-r  r of  Tr  rr  * <~  i ts  ncrfhftn  i r f lews  ni  usi^,  ♦ ' r 
KuiBbel ’'-Uqaraskoy  sv ’.to'i  of  fractures. 

Tr  Cal.  c lcr  i an  structural  t )ror/.:*aof  are  $e  faratc/l  ibrrated  eyjC 
fcllowiro  five5  of  structural  tiers. 
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I tier  (nizknek->ffibriy?kiy)  . « ith  i r the  lirri’-c  of  Cnat  kal*  rkov 

sut7ore,  are’  three  t.vpes  of  the  cut/serticns:  s ilicid?-  job  j.st 

ca  lei  ferrous  ard  sari -so  hist.  ]r  Kai'7har'rau-KuraiTinsVik:i  jorti/;-  i* 
doer  net  outcrop. 

II  tier  (Middle  Carrhiinn-i.ijneordcvkskil)  » i*  » ‘h®  v ir.  i 1 1« 
aziiath  a n 1 s t ra  t ig  r a : ’ i c nro  r.  / ever  la}  o ‘he  :<*pr,si*  • of  1 o v-  r 
Cambrian.  t*r  es^nc*"  ir  the  hasal  cor qlon crates  s lahocka  t a nr  ov  nr!  > l - , 
cf  siliceous  recks  of  lower  Can  Irian  qi  ves  crour.ds  to  spaaV  dlr.r  ♦ • . 
presence  oi  the  "conrr  • 1 e ’/  1 at e r * ” i nt e t r u p t ic n . 
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^ rr  planned  two  type  of  *;  c cut/secticrs : the  firs*-  - 

ter riqenocar Senate  is  d-velcyed  in  t h c lixi^s  cf  Ma ydant a !• s Vat c , 
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Fskemskcjo  and  Sant  ala:  hskccc  : pi Re/ridces  ard  ha.’  a powor/thir~kness 
2 50- 30  C in.  rk  •-  second  - carfccrate-terriqorcuE-vclcanogenic  ruf  rrcc? 
within  the  limits  nf  Ch  a t.  k a 1 * sV  cqc  spine/riice  a rd  in  basin  r of 
K assan . The  power/ 1 hick  or  deposits  varies  from  500  to  1500  :n . 


T r Karzhantau-ffura  minskikl  mountains  the  Jspcsits  of  t 
ret  cutcrnr,  hut  th  ir  presence  completely  rcssihly. 
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TIT  -i'-r  (sre 1 n -o r i c v i ksk i y ) includes  ifoosivs  land  y]c,  ] r «/e  r 
and  average  karadoka.  The  indicated  aqc  is  cstall irh/insta lief  or  T. 

E . Corcrkin  ’ ■ collections  ( 1 0 c9 ) , ini  1 a * - T S . A t du  1 1 a ova  M 95  5) 
the  deposits  cf  the  :>fsntcrskcv  suit-',  of  diverse  f aur.a  (*•  r i Irbi*  , 
Gastrodas,  r ?a  rl  weed  , iraptcli+y)  erd  tc  the  cc  Unctions  of  A.  !• . 
Stepanenko’s  ora  rtol  it  c v f rrit  rharachskcy  a r d kersterskov  sui  t.s,  ti« 
deposits  cr  ,,i-sr  are  separate/]  ihtrated  ty  the  surfaces  of 

unccrf  rra.  it  v from  - underlying  am  super  incumbent  (ay:i*or  sk  av  a 
suite)  f or  m at  ion/ed  ur  a t icn . Ey  th  a *■  V a 1 ’ s kc  y tc  suhzone  ty-  *- i r j . 

c harac t e r i ze d ty  two  types  of  the  cu  t/se  ct  i c n : sob  ist-s-and  stcn«- 

( 22  C- Uf  f m)  and  san d -sea  is t - vclcar.oqen i c (erc-1eCf  m)  . In 
Karzhar  tau-h'ura  minsk  ik':  ireuntai  rs  this  t jpr  , includes  t n lrv  r^ss  (to 
60C  m)  the-  flishrihno  of  *he  alte>rr.atin  q schists,  is  sand  stone  .<r  ■■ 
siltstcrse  wity  t he  fauna  cf  ♦ he  average  crf>Cvician  (tc  »aao  l*at])  . Tr 
all  probability,  type  - i<-  r has  foul  language  propagation,  includir.  q in 
Fr i tas h ke  nt sk cai  region. 

IV  tioi  ( ve r k h n ■ >o r loviksko  — nizhnesiluriyskiy)  includes  th 


4 

ft 


k 


B4^W 


MT 


Cc-2*-7f.  PAGE  311' 


deFosi  < * * •<-.  uppr  i i rrioviri.ii  a:.  d lrv.tr  Silurian's  lando v«ri . T r 

basin  i - ' •••!("•  vr,  ir.-  dencsiti  cf  bet*  cir?  cf  the  venloka  by  w‘  ich  i.- 
rn  a r l i t I t ! i ■-  - ic : . 


A r r * « : .'Cr  i i : i <j  rase  her*  are  separate/liherafed  t wc  * vie  r* 

the  cut/:>  .:t  iors:  riri-f  i lf  sterr  ard  eerd-sch  ist- vulVaoqenrv  1.  the 

first  <•  y t • • or  cn  *•/:■;.' * L cr  cu  *cr cp  f cr  the  area  cf  Pskens.kogo  an  d 
San  cal  ashskrio  pi  n e/r  i 1 qe  r . 

r a g e 2 3 1 . 

The  Merer d - revere  ♦!  • scu+h-wfst  extremity  of  Chatkal  ' skocro 
spire/ rid go  ici  the  r r ins  <;£  the  Livers  of  Kassan  and  Sum  oar. 

The  do  posits  of  this  t i er  f rcr#  the  reo icr  of  almal yv , p r c ! . a h 1 y , 
stretch  t '•  -rielves  uni-'t  *Lr  jacket  of  rrezekayrezeyskikh  deposits  tc 
tie  re  c icr.  cf  Yangiyvlya. 


•f  V M"r  ( vor  knn  ? i 1 u r i ysk  o-  i.  i z n n ed  e vcr.  s Y cy ) is  represented  <-i:  1 v 1 v 

sard-volcano  j<?nic  tycv  of  cot/secticns.  Deposits  of  is  *vr»  ermrer-* 

a 

the  wide  field  between  the'  rivers  oh  Kasean  and  Sumsar  which  Ft  retches 
itself  ft  cm  west  to  *bn  east  ir.  Chatkal’ skikl  it  c t r t ai  ns.  T n 
? Kar zha rt a n-K  urami  nsk  ikh  mountains  the  tier  w as  for  Bed  predoiri  na  n t ] v 

under  condit  lens  or  suheer 1 1 ne-n  t a 1 mod^/ccnditicrs.  Tv  is  r-  nr  e = r -♦  ■ i 

t 

by  the  r iz.hr  nclassovym  ccirplex  vbrse  ccnpcsiticr  strongly  changes 

U 

i 

& both  cn  t ••  .icr  izor  t a i and  or  vertical  line.  The  denosits  cf  * h i r 
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tier  ir  enclosed  territories  according  tc  ge  cn  h y s ica  ] lata  -u3 
outlined  in  r he  low  ■ r nut  cf  the  Pritarhkcntskcgo  region 
( Ka  y na  r - ¥an  g i v u 1 ' s k i f , Kamkursk i y regions,  etc.  ) , f * y are  f i quertl  y 
limited  ty  the  zones  rr  fracture  dislocations  *■  hat  it  gives  -c 
sep arate/indiv idnal  hi  ock/itcd  ule/u  r i t s the  ires’-  divers1 
configurable ns. 

It  is  possible  t c assume  * ha4-  ir;  ^ h e predelakh  of  Tashkent  r<~oi  r 
is  widely  developed  format  i cr/*  cucaticr  cf  V structural  tier  wit'-  ♦ * • 
predominance  cf  sa  nd- vr  lea  reger  ic  rcck/s  pecies. 

Thus,  Caledonian  structural  f 1 cor/ctagc  within  ♦ he  limits  cf  tpe> 
ter rit civ  it  question  is  represented  1 y predcmirantiy  terrigenous 
f cr na t i cn/nduc  1 1 ion  with  the  insignificant  participation  of  the 
vc  lea  n eger.  ic  rock/s  p-cies  cf  tie  average  arc  acid  ccirposi  *irr.  Their 
tctal  rewer/t  hickn  ‘ss  does  rcf  exceed  *>  kir. 


Hercynian  structural  fl  ccr/.?tace. 

T t in  vc  1 v<  : poolo-jic.il  forma ♦ lot /education  f r o ir  average  W"  * r low-  • 

trias  inclusively.  r r planned  *wc  tyne  cf  the  cu t /sect  ion s; 
kar  honatno  jra  n it  r yy  (Ci  ttktl’skiv)  ir  1 rarhcrate-volcar.oi«ni< — 
grancdicrit  cvy 1 (Kurtminskiv) . 
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the  almost  f ull/to*  al/ccir-j  lote  atFf  ncc  cf  vclcar.oqe?.  ic  der  osi  * 
the  share  nr  dcrrinari  ce  cf  cache  rate  i crk  cf  t rar£qcjssiv«  ?orni 
(C2-Ci),  the  continuity  of  ?edi  »fi!f  at  v f erm.a  t ion/oduoa*  i on,  a r it  a ] ; 
quantity  of  intrusions  with  * h<  share  prevalence  laroe  above  fir*'  a r ■: 
a predominantly  granite  rca  [ csi  t ic  r these  arc  the  basic  fea  *i’r-vr  cr 
the  c h at ka 1 1 o k ege  *vre  of  cut/secticn. 


The  Kura  n*  i nski  y *y  ne  of  cut /sec*  icr  is  ch a r set pzc j by  *he 
ptedem iranct  of  the  volcancceric  rock/species  atevo  s°d i mer t a r v , hy 
*he  supremacy  the  av^ra  in  ccmicsitior  magna  * ic  roc<  above  acii  a no, 
especially  above  basic,  !v  the  vide  development  cf  ditferen*  ir.  10- 
and  mor phol e f y intrusive  vodics  vi*h  * * r rrcctii rarcc  of  +he 
rcck/specioe  cf  hypafcyssal  f ac  j < s . Tie  pr-scnce  lc*h  *.  r a nsgtessi  v< 
and  regressive  the  seri or  cf  sedi men*  ary  anc  sc d imor* ar v- vo Ira nco<- n ic 
formation/'*  ducat  ion  and  *hc-  multiplicity  of  fine  d large  angular  at  1 

azimuth  unccn  f ormit  ics  also  differs  this  typo  cf  cut/s-’ctior.  fro  f 
C h a * k a 1 • s k o q o . 


The  bo  undo  r y hcv-’cr  these  *ypes  o*  eti  t /sec*  i ens  passes  alcro 
fault  systoit,  named  as  ' . * . Akh  ir-ed?  hanc  v arc  C.  v.  Horisovs  "bcundarv 

Chatka  1 * sk  im  fracture",  hr  cr  ccr  i 1 e r a hi e cart  i * coincides  v **h  * ..  r 
boundary  or  A.  s.  Ad  •=  1 ur.  ; 1 s Chatkal'skcy  su*2ore  (lhf-4). 

In  t h 1 limits  of  the  Pr  itashk*  n* steer  h tried  tasem»n* , is 
developed  * h Kuraoinskiv  * vre  cl  cu*/scct icr,  which  differs  in  *♦•"<: 
cf  the  fact  '•ha*  the  role  cf  vrlcar.  coenic  arc  it  a erratic 
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f cr nat icn/educat ion  in  its  r-rucmrf  d^crsascs. 


Heroyniu  n structural  flcor/stai  it  irvclvrs  f i v ■ structural 


tip rs. 


I - widdle  De v or. ia  r- r i j npt  urno  Is k i 1 wi*  h twc  types  of  the 
c ut/spct  i cri  s:  sandstona-cartcr.atf  (c  il  c i fer  rus)  at  1 

ccngloroerntp-sands tor-car berate  (a  r h y d i id  e-do  1 c ir  it  o-calc  if  erou  ?) 


Paqe  2.3°. 


Thr  first  covers  the  ar^a  cf  'lay  da  nta  1 ' skccc,  Psknjisko'jr, 
Sandalashskcgc  spine/r  id  ces  arc  vorkhcv'y  rv  t cf  Chatkial  ar  1 is 
atfcrr  via*  ed  from  below  (there  are  no  deposits  cf  average  bevonl  . 
Deposits  with  sharp  angular  arc  azimuth  u nc  c r f c r it  i t y will  lie  or  * ' 
different  horizon/lovels  cf  keir  l rc-Crdcv  icia  r f c r ma  t ion/ ->d uca  t j cr . 
Cut/secticr  begins  w i * t i e.i-rcl  c l cd  c cr  c 1 err  e t a t e s , sar  Istores  ’ v 
siltstcn-',  with  nuarf7-]  ikt  sandstones  cf  Frasniar.  *‘i«,r  (45C-2200  r)  , 
with  the  displacing  ra  zncslc  ist  y^i  limestone  ( 3CCC-4000  m)  , and  a 1 r-c 
famenskogo  *ier  and  n i ?h  nc-g  ur  nt- yskego  sutstace. 


The  second  cut/sect  icr  is  ccirncn  ir  Chatkal'sVcr  spine/riig-,  i • 
the  basin  of  the  rivers  cf  Kassar,  Sumsar,  Sarydzhak  and  nomMinr  to 
Karzhantau. 


Fcr  a cut/sect  icri  are  char  actr  tist  ic  facilrs  variabili‘v  ir 
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strike/court  and  precipitation  of  cdcl'nykh  (usually  v rk  *-  n»-f  t ai  fr  t i V 
and  nizhre*  urr  eyski k h)  h o t i 7cn/  lev'  ic,  scout  ing/erodings,  t be 
enr  icb  net't  cf  ( uho:.  i»  recks  1 v tc  iri.^rcnf  imf  cr  it  y/a  1 .,<ix*«r-  f. 

In  ilir  action  frcir  the  -tit  to  w'  st  , a quantify  of  or^scrv^d  frcr 
ercsicn  kar’nonagnyk  h th  irknesscs  always  incrfasf  e and,  anna  rop.*  1 v,  i 
Fritashk^ r* skcm  rn  lion  they  cct.  pcs-  srl cshch roye  field.  Hov-v^r, 
their  area  of  outcrops  + c th  "surface"  cf  the  buried  ha sqip^nt  ir 
i rs  iqr  if  io  i r t and  id  planned  by  ijf  in  the  form  cf  not  wide  tan1  t roc 
Sukck  - Far  V.  "i  t skoqo  cilriff  rms  irass  to  the  reqicr  of  goa.inali. 

Tc  north  from  Tashkent  e«V  f t/<0  - Hast  hole 1 e-f  (r,h  rri  1 rr)  in 
interval  of  1491-1506  arc  travelled  rink-gray  fir“-qrained  limestone, 
probably,  of  srelnevark  ri  redevenrheno  aqe  . 

In  r gion  cf  Hoganali,  cutcrcn  t h 0 Upper  Devonian  and  lower 

Carboniferous  deposits,  presorted  !y  fcelcw  nilk-vhito  qynsuir  ar  d 1 1 <- 
sardstcr-s  rf  brownish,  grey  cclcr,  apparently,  t yu 1 • kubasko y sui+»s. 
fltove  will  li<-  the  dolotrit  ized  liiti^rtcnf , rrcbablv,  of  tour- 
vize Iskcuc  age,  srod  no-  litchat  ve  , y re  y ish- b r cw  n i sh  color, 
f ine-grai  1,  d,  with  the  lenses  of  si  1 i ts  3 *rv  . 

II  n icr  (Lower  ear  her i f ero us)  covers  rrck/sp ccies  from  * ho  upror 
tcur  of  lowe  r car  bon  at  to  t)o  r izl.  r*- ta  sh  k i r sk  ege  subsfag0  of  ertr 

i nc  lus  i V'  1 y . 
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Arc  ra r at e/] i bor  a ted  *vc  +vrc  cf  ♦ht  cu t/sr c* ion : 

caitcnatr-'ien  1st  on-  -■jnrcdirti* ?-a  l^n.ellitcvyl  and 
c ar  tor  a* ■ - vu  1 ko cqe-nny  1 - qr  a r cdi  cr  i t o vv  1 . 


The  firs*  type  of  cut/rcct ion  covers  entire  Chat kal 1 sk uy u 
subzene.  I+  i s complex  by  or  cat  (to  2 Of.  c n ) thickness  of  limes  tone  to 
tcur-visn  a r 1 is  characterized  bv  the  cr  np  lex  cf  ir.trusivr  led  ice 
(silly,  th:  -t  ock/ro  Is , but  prevail  larce  masses),  of  pabbre,  oi<-r  j*o- 

is  diotitic,  uenzonito,  but  p redciri  na  r 1 1 y granediorite  =nd 
zdamellitcv. 


The  second  typo  of  cut/sectior  ravit  i n lower  reaches  cf  tpr 
river  r to  U j a m and,  beir.o  expanded  tc  southeast,  occupies  *be  ar*  a 
between  the  ((umbel*  skin  the  Arashansk im  bv  fractures  and  re  qi  nr  f'v 
Kuaala.  Cut /see  tier  b o q i n s wi*’  lamellar  chert  upper  tQ  tour-vis- a 
(c0C-1fdd  o)  . It  is  possible,  tc  this  Seine  age  i*  is  related  tie 
kyzylsay.'-k  uvi  suite  of  * he  vc  lea  ncqer.  ic  reck/species  of  acid 
composition.  Younq:>r  ( na  m y ursk  i mi)  a r r the  sed  i irert  a rv- t uf  aqor  ic 
complex  of  suite  nya  and  * he  ni zh ne bash k irsk ay  a datsitoa ndezi tOVJ Va 
ff  i nbu  1 a k ska  va  .mifp. 


Tr  v arzli  an  tau-  v ura  t i nsk  i k b mountains  the  complex  of  the  carbcnatp 
deposits  cf  * he  top:-  of  tour  ar.  o *0  visa  is  developed  locally,  bn*  *h~ 
complex  cf  *he  sed  i nc:  r.  t a r v- vo  lea  ncqe  n i c r cr  k/s  p ec  ic  s,  which  belcncj, 
apparently,  tc  * wo  sui*ps  - uinskoy  and  Tir.b  ul  tkskey,  is  developed 
mere  widely,  noticeiblv  increasing  fret  southeast  * r nor*b.w'-rt. 


The  formation  of  t ier  concludes  with  the  fcrmi  + ion  of  tin 
gra  rcdicr  itcvoqo  ir.*ru  ivc  rcup]  ex,  which  i r vel  vcs  the  fine  todies  r* 
g a fcfcro,  qab’rodioritov,  si“ri  + r.-i£  d in  i He  in<i  1 1 1arq  * parser  n* 

K ar araa2a rskc jc  t y p,.-  jra nclicr  it e . 
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III  ti',r  i fa  v r xn  ■>  k a r fniov  y 1 . I*s  uprer  fccur>dary  i o the 
psevdoshva qer jnovyy  her i zc n/ 1 e v e 1 of  the  reps  rt  th.e>  uppe  r carhcr, 
everywhere  with  sharp  azimuth  ar.d  angular  nesoc  If i y^m  ovarl  at  pin  i ♦ ! e 
mere  ancient  for  mat  ion/ed  uca  t j p r . Podi  irentat  v- vclcarioqonic  denes:  * s 
and  sutvolcanie  analogs  ccipcsf  *-hickncss  hy  thickness  from  1 t<~  q km 
(akch  ir.skay  a,  riadaksk.aya  and  cyasayskaya  suite)  ar.d  are  widely 
developed  tr  + he  south  riga  i- K urn  le  l ' £ kooc  fracture.  They  are 
represent-  j by  t uf  i ee  n j 1 c irer  a tr  , ^ufo-sardstenes,  ♦ uf  f i*  a mi  , tufas, 
thinner  t-y  the  lavas  of  andesite  porphyr ites,  dacitic  and  quartz 
porphyries  with  th  1 layers  cf  cc  rqlcmerates,  schists  and  limes*  or. •- 
with  the  fossilized  r^sidue/remairders  ct  the  average  and  urner 
carton.  They  prory  v ayu  t sya  ty  laroe  qranitcids,  thinner  hy  *h-j  fine- 
masses  ar.d  the  stock/rods  quartz  is  dicritic  and  s i yen  i * od  i cr  i t cv , 
granod  ior i* e , adamellites,  grarites  (fca h nyohsk i y , kyzvls  tyski y, 
kerkcl’skiv  and  arashar.  ski  y types).  Tr  ccirrariscr  with 

sedimer tary-vclcanoq ’nic  f or ma * irn/ed uca t i c r the  intrusive  rock  occunv 
vaster  area,  they  compos*  tie  masses  ard  *he  s*cck/rods  within  th* 
limits  cf  Cha  t kal' :» kcqo  sp  ire/i.  idge  , i r the  tasir  of  the  rivers  o* 
Kassan  and  Sumsar. 


From  th.  cast  t o v*ct,  is  rlannod  an  ircreare  in  the*  * <>r  ri  qe-r  oor 
rect/sfeeioc  i r the  compos  it icr  of  vcloarogeric  thickness  a r 1 r 
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appearance  i:  the  unp-i  rat*-  of  * h t c n k ccl  ] cm  cc  h n v kh  rr  net 

It  If  possible  *c  assume  that  to  wcsf  from  T 3 1*  1*  k =^r:  * volcanic  rock 
in  the  composition  of  tier  ilmost  disappear,  bu*  appear  ‘•he  rrosloi  ot 
clay  stales,  £il*s*  one,  ear^ji  1 lit  ? and  limestone.  A similar 
in  ter s 1 1 at i f icat  ion  of  rcck/spr cies  is  predc ninar* 1 y sandstone  wi*1 
1 i me  st  c i-  , is  travelled  owv  Of  and  2- r in  t bo  rcu‘  h of 
Pr  i tash  ker.  ♦ sk  oqo  r»'i  i o"  . SK  V H-T  arc  i eve  a led  argillites  wi  *h  M r 
layers  is  sandstone,  which  we  is  also  rela*ec  *c  this  *ier. 

In  region  q.  of  Tashkent  ( f K V 9,  Tekstil'kctrHrat),  a.  of 
Yangiyulya  ( 9 K V 2-T)  and  *c-fci  im.  Sverdlcv  (fkV  1)  is  revealed  + )«= 
thickness  of  kcrtlomer-i  tcv , is  sandstone  wi*h  1 1 <-  layers  of 
tuf epeschan i kov,  tuffi*rv.  Tv  pe t r eg r a p h i ca 1 composition  i t 
completely  reminds  t^n  1 • - r o s i * . • of  nadakskev  suite  (rveraqe  carton). 

SKV  10  (‘o-7  i " . svcrdlcv)  lower  than  keel  i 1 irovanr.oy  rru.-*  of 
wind  e res  ion  (inter.  2f>20-2fcUd  m)  is  travelled  the  f ir  11  t «■  i n p 
i r t c r h e d d e 1 is  sandstone  and  si]*stcnc. 

Page  2 tt  1 . 

IV  ti'>r  (lower  Permian).  In  Karzhantau,  ir  right  bark  of 
Argrena,  tc  Karamazare  this  tier  is  rertesented  hv  ccn  r 1 onto  ra  trt  s , 
sandstones,  t ufoposchan  ikami  , ardssite  perphyrites  tu*  Vv 
predominantly  iaci*ic  ind  liparjtr  porphyries  (shura  hsa  vsk  a ya  and 
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ravashskaya  unites)  »hn??  pew®r/t  hi  ckness  reaches  2 km.  Tf  ~v  occupy 
small  h y «>  i sect  1 or,,  alee,  with  lane  ancilat  a r ci  a z i m u t 1 
nescglsiycn  ♦ h y ovorlar  mere  arci?nt  ( t u to  Silurian)  gool  oqica 1 
fcr»at ion /education.  In  basin  r of  Kassan,  unlike  ether  section  , 
terrigenous,  deposits  pi  ■ Icrtu  n at  e above  vclca noge n ic . Is 
characteristic  the  preset,  c*  if  th®  large  suLvulkarov  on0  their  which 
is  arranqe/ located  in  headwaters  r of  Arqrsr  (Falavtanskiy)  . 

This,  tier  inclules  + le  very  varieaated  in  c exposition  coirlny  cf 
the  reck/ species,  constituting  fie  s^cck/rcds,  diko-shap®d  Indies  ar. 

dikes. 

The  deposits  of  *:.is  tier  under  irc7C  ka  v rote  vsk  i m "jacket  arc 
artar.  ge/loca-ei  to  w at  ficir  Pa  da® sava  a no  Clevlisaya,  where  these- 
dcpcsits  coRt-ose  large  cidrrrrr.  Hcwevet,  ir  ether  regions  of 
Fr itashkentskey  Jopr-'ssicr , +h<  deposits  ot  pe  t it  e--*- ri  as  as  a whole  ar® 
very  ptctl®iratic. 

V tier  ( ver xnt p^rmo-L ewer  Triassic)  i r vel v«s  ♦ h® 
sedimentary-vclcanoqcnic  deposits  of  kv?  vl  r ui  i rs  vov  suit^.  ny,,?c, 
deposits  compose  the  isola  t®d/i r sulat ®d  arr  as  arc  sect  ions  rr  rig  h.  *■ 
tank  of  Angt-'ra,  eastern  than  tie  n- cur*  a in  c f Tashk®?lc®n , T avak  skccc 
plateau  are  accumulated  1 v tufas,  tv  tuffacecus  lava,  irnimtri+e  o* 
telsitp  and  liparit.e  porphyries,  erm® t i Res  with  low-power  prosoya  mi  is 


sandstone  and  conglomerates  in  lasis/tase  (OCO  — ere  m) . 
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T ii  r i r ccir[  Ip  tp  i 
precbldayut)  - suh.alku 


tv  the  s 1 r it-  ? n(  ¥ h c dike?  of  ha  sic  (♦h‘">v 
i nr  - arid  ccmpositicr,  t h^  comnonen  *r>  like 


helt/zcre-s. 


In  pad  structural  tier  clear]  v ire  exhibited  + wo  ‘ vne  of  th.p 
cut/srct  ion  : Chatkil'skiy  arc  F lira  a ins  v i y , the  reek/ species, 

character  ist  Lc  for  the  middle  t art  cf  tip  C h at ka 1 ' sk ego  spi  ne/r  i io<-> 
and  hasir:  of  t he  river;-  cf  ^assan  arid  Opirsar,  they  possess  some 
features,  cr  the  basis  of  which  t he  y are  related  tQ  i n t ar  si'-  d ia- e , 
hetweer  two  these  tyoes  tc  cut/sectior.  However,  the  majority  cr 
features  draws  together  ♦his  regicr  wit  f ;<  u r i m i n sk  i ir , which  iraKes  i - 
cossible  to  consider  ir  ‘■he  heurdary  part  cf  the  Kuraairskoy  suh  zone . 
This  is  confirmed  h v the  stecial  f p a t ur e/oec ul  i a r i t ips  of  the  -ecteric 
development : region  «'x  per  i^rce/ tested  the  rime  net  ions,  as  * ur  ata , 

while  tic  C h a t ka  1 ' s r.  a y a pozona  differed  in  terms  cf  more  considerahl 
in  net  icii  amplitude. 


Per  a K«rcyr.ian  struct  ura 2 flocr/stage  is  retpd  a char  ge  in  the 
ccmposit  icn  of  rock/species  frcir  ♦ he  east  tc  west.  Co,  ♦ho  snnd-rarl- 
cartonate  thickness  of  average  ar.d  unr  = r never  is  rovlic1'] 
sclencsnoter  r i q-:  nnov  , volcarcqtric  f or  oa  t icn/p  d uca*- ion  disolaces 
vc  lcancrJe>n  ic -sed  i r *■  n t i L- v , shatilv  grow/tises  the  rrl-  of  li’r"r‘crr 
(C)  , sedi»PT.t  ar  v- volcano  aerie  ♦ J j ck  ness  (Ct)  is  reel  me  ] by  rhy*’-.  mi  c 
alternation  is  sandstone,  si  Its  tens  and  limes  t ere,  hut  molassci  1 r.c- 
vclcancginic  formations  cv-r  tc  red-colored.  The  lines 

cf  the  exchange  cf  facias  r ass  approximately  from  Chimkent  in  *■  he 
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direction  <>t  Dzhizak  i.  In  «•  3c  p a s t here  sett*-  ccsearch^rs  cirri-'  ! on* 
the  Pr  i t a sh  V- ntski  y r racrorr  , -u  1 :se  ■:  u •*  n * 1 v r * ir.  c v * d from  map/oha rt r. 

Alpine  platform  st  r uc  ura  1 ■ 1 co  i /£*  ao  e . 

It  involves  geological  f c rut  a t io  i./cri  ucat  icn  freir  *hc  iv^raqp  *rii  ■ * r 
the  average  o 1 iq ocmi  The  deposit  - cf  structural  stage  nr  ot  rude  or 
the  western  orcgakl:  of  cha* kal ' skege  and  K u t cm  i r skogc  snine/r  i-1  cof. 

Cn  northoas*  ’-hey  bv  il  roost  ror  * i ruruf  hard  clothe  the  zone  of  the 
subridrrer  cf  spine/rilge  *r  Kai7han*ar , in  south  ari  ir.  the 
south -west  part  0f  r -erritciv  arc  rcvn!rc  it  depth  by  Coring,  only 
cn  north,  they  coirpos  * I line  area:',  outcropping  cr  surface. 
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* f c r ir  J e p o f i t s 
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t c isolate 

two  tv  p o 
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th<;  c:  u t / c , r.  t 

ion; 

full/tc+al/co 

'r  plot 

an 

i r.ccmp  le  * • . 

Tho  str 

1 *" 

i gra  ph ica 1 1 v 

full/ 

tc-ll/ccirl'  *a 

in  c.l 

»i  i € 

only  cot/si 

c t i o n s o 4 

la ' 

oiith  and  fou‘ 

h-  »<?s 

t Uzbekistan. 

1 1 f 

fr 

remainir'i  * 

erritory 

f 

rezrmy  »'cr* 

or  1 

r P P i f h I € V i 1 * 

i.  P 

i p + i 

featuraF  or 

i n com pi  - 

t P 

cut/rect  i e r f 

i F c 

e 1. 1 i r r t a ] qe-n 

-sis 

cf  1 

scitpr  and 

it  i r i t i in  * ■ 

- 

■i  r po  r . 

Tn  Prit  it'!  k*  nt  u *c  • r - ; i e r.  A 1 pi  f < nla^fcim  struct  oral  f leer/.'  + a 
keg  ins  f roir  J tj ra  ssi  c.  4 ■>  nos  its,  i » * he  i r reracst  Mr*-.-  o*  tbs 
d cw  r wa  r p/^rougbs  - t--v<n  freir  ^ r iar-.;ic.  Alter  t I r outline  of  t 
frnpagA^iri.  of  + ria so- y urs i kb  i cc  </s  pee  i es-r , cn  fFe  washed  away  and 
craven  surface  of  pal  a^cic  Uffir  * ■»  i * r * h-  clearly  sxprsssei 
angular  u uccn  f orrit  v will  lie  tbr  iliffecer>*  hor  i?cr/levr-l  s o' 

Cretac  = rnr  and  ovan  [-jlecqsre  'ic[rsite. 


Tbr  sham  i i f ■ -cues?  in  ♦ be  structure  cf  c 
nepreryvnopr  reyvist  v m i teeter ic  iro+icns,  and  air 
lit h cleric  srecial  t i*  ure/rscul  ’ are  *•  h e 

occurrence  of  layers  make  i * permit  1«  tc  isolate 
Alpine>  platfor.n  structural  Hooi/f+tj?  five  cf  c 


u+  / s sc*  j o r.  s , c 
c c|'annn.i  ir  the 
character  cf  thr 
ir.  "bo  loner i4-?  o' 
t r ucf ural  *irr s . 


T tier  (srodnr  triage-!  cwrj  .1  u r a s g i c ) . To  * ire  of  *■  h ° rotrrl*i 
cf  the  formation  of  *nn  reck/st  -cies  cf  1 ~i-r,  the  invest iqat 
region  underwent  sufficicr*  *c  ir  terse  ‘re*  eric  bre.iMnw"  wit'.  thf 
ccr  r°s  per  d i no  uplif  */r  Lse  , wbi.-l  ca  use  1 ♦ he  process*-*  of  do  md  i ♦ i or 


»l  - - 


mar* 
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rc  the  arc  i of  t h-  fir:  n.acy  c:  * h prneesFf?  of  o e d i ipp  n*  a*  ion  - a 1 • 

were  scattc  i *c  arid  w r thp  moll  isolated/irsulatrd  lowrvi  t * /*  rot;  : 
As  a rcrul*  of  t.  he  .oubseoupr  t irrorsifira^icr  cr  scour inu/orodi  pc, 
settlings  by  place:’,  po-gsifcly,  are  con  p let*- 1 y destroyed.  In 
connection  w i * h this  the  deposits  of  structural  ti<-r  ar  - extreji^lv 
failed  and  their  datinj  i*  * i ;r  < s h.  inder/hairperec. 


The  loy.'t  part  ci  *■  he  cut/ sect  ion  is  represented  hv  *hf  cr  urt 

wind  e rosier.  Its  a pr  ccnlitionallv  Trias  sic.  The  upp^r  part  cf  * 
cut/sect  ion  in  many  (laces  is  ! cr*,  1 u*-  where  \*  has,  ‘he  cru.  * r 
wind  crc.--.icr  was  preserved  a lirost  completely.  T * composer  + 1 « stal 
i sola t e d/ in  s ii  i a t ed  .cc*  i c r s in  A zat  l a she  , Saitsar  eke,  Tashke  nt  and  i 
neighborhood:-:.  Jigho'-*  ef  f i c ic  rtriec  arc  r.  c * e -d  ir  Ar.  transkoy  valley 


The  crust  o<  wind  ercsi 

on  is  r - 

1 resented. 

i r e s s r roo , 

kaclinizirnvmrymi  i ra: 

* 7 tufas 

and  breed 

a . E v * hoi r 

placcs.  r - r 

the  f ° r r i d i 7 ' i argil  lit 

a cr  1 1 

<-  brmciatg 

d al unit! zed 

rock /f p«c i 

The  deposits  of  t 1 

• upper 

[art  of  tb- 

crt/scc*ion 

w«r p p i - -s-' 

tadly/rcorly,  and  ■ 1 i f t i 

cult  *■  c. 

s'-  paratr/li 

t cr^tr  them 

f tot  i d ’ 1 • 

Jurassic  f orna  t ion/d  uc  a + i c.  r . It  n t.  i ta  s h k ■■■  i t s k c n reoior  t),--v  a r 
revealed  cn  on-  -a  nd -a-:  a 1 f s true  tin  and  or  11  c whole  "shredd  r". 
Accord  i ru  to  f a 1 a e o r 1 o 1 o 1 eg  i c a 3 da*  a *hcy  relate  1 * o lower- 

ave rage/mear  Jurassic  (F’iu.  123). 


Ir.  Ar-irarskoy  v 1 1 1.  <-  v the  crur*  of  wind  erosion  *nr:  irfi  siv-'1  v 


* ha  per  i os 


*0  c i f - 


overlaps 


cf  the  rocV/sprcies  cf  tr  ars  h y-ri  vor 


s la  bcu  r 1 • v’  • r:  vkh  i •* 


f he  h a i-  a 1 layers,  v !>  i c!  V . A.  ?.  akharovich  ( 1 c,:  6 h ) cei  ! i * io  n a 1 1 v r r 1 <i  * < r 
tc  lower  Jurassic;.  T h • r e w < i / r h ; c V r 5 s s of  * asa  1 1 a v e r •:  r-  a cl  nr,  r<o  p . 
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PK-?  (|j(  /T' 

T|)p  deposits  or  s'  rucr ural  *ir-r  art-  » r;c ru n * n r J in  ithcr  parts  of 
thp  ad  ^ao»nt  t or  r it  cr  i>  > cf  Pritash  kortr  kcqc  rccion;  in  I,pngarc',  in 
the  v a 1 1 • y of  A ri  q re  n a ill  in  ether  [laces. 

Near  Tashkent  .Jurassic  lepcsits  arr  revealed  hv  hlovholo 
"shredder".  They  consist  fren  tettem  * c tc[  cf  breccia,  is  sandstorm, 
clay  shales,  the  si  1 *s*  cr*  , e n i i o h e.1  ky  car  ten  a re  schisei,  "he  larar 
layers  cf  carton,  clays.  The  power/*  h i c kness  cf  these  .1  aposi  to 
reaches  1 4C- 1 R0  ir,  which  ccrfirirs  *!•■  pedpelczherive  of  c.  A. 

Fyzhkcva,  R M.  Ibragimova  ~*  al.  (14C1)  about  * he  wile  love  1 cpment  cf 
Jurassic  t ur:na  t ion/ed  uc  a * i c r vitiir  the  liTi*s  cf  Tashkerat- 
gclcdrostepskcl  basin/lejressicr. 

Supposed  1 y rh-’  Jurassic  deposits  irclude  also  the  nansur  at  i nskay  a 
suite,  whio(  slopes  lower  Har  red-ccicred  Cretaceous  rock/st-oc  i-s 
rear  1ar.suratirsko.jo  utlift/ris*-,  and  *h^  nulticclcred  rock/sp*’ci « * in 
Azatfcashe,  which  in  lithclcqic  ccii|  coition  are  close  to  * h^ 
carboniferous  obrazovai yam  cf  Lenqara  arc  Arcrera. 

F a q e 2 4 4. 

Ill  tier  (l.ow-r  Cr  et  ace  cus -Sen  cm  an ) includes  the  aza*  harhs  kuyu 
ard  char.a  ksk  u y u ssvi*y  whose  deposits  ate  ernur  altos*  vnry  where, 


hut  their 

interrelation  wi*h 

lasr t-rt  recks 

in  diff^r^nt 

spc^  i dr.; 

c i £ fee e n*  . 

fly  placer  *hey  1 

ie  r.c  wr  v>  i * 1 cm* 

aqreeir.'r*  *o 

♦ h & 

rcck/spnci».e  cf  triasr.-.lurassic  »nr , and  where  they  ir°  atsnt,  w:*i 
even  sharper  angular  unconformity  overlap  paleozoic 
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f cr  ira  t icn/e*ducat  ion 


A zat hashskaya  v.ui*  r is  fcrm^d  Lv  v r ed  c rr  in  a n 1 1 y coarsoi  v 
fragmental  red- colored  If- pc  sits.  The  crly  sc  p a i at  r>/ind  iv  id  ua  1 
her izc r/ 1 e v«i s are  re  ere  perked  hy  'he-  i r *c  r 5 1 1 a t i f icat  i or  of  sa rust  ere 
clays;.  Tn  fh«=  region  of  Azat  ha  ft  a and  c f hnsir  r P'ya  coarsclv 
fragment  1 1 material  consists  cf  sin  hocz  h at  ar.r  y k h fra  anion*-  s of  “ffutivo 
rocks,  in  ^ ansurat  i r.  sko  y and  Foga  ra  1 i nskey  structures  are  n scour  ♦ f-red 
the  fragments  of  i z vc st i va kc v and  * ufager ic  is  sandstone.  Irdo  we  s* 
in  Bz  h a iisum  k umsk  oy  structure,  is  cvsr-r  ved  the  predominance  i ;• 
sandstone  ^ n d clays  *i“h  ‘ hri  cortopt  c‘  M:t  hrecciated  rook/ep  ries, 
appear  h a s a ] conglomerates. 

In  Tashkent  anl  its  neighborhoods,  azattashskaya  suite  is 
revealed  fcv  several  leer:  blowholes.  The  cores,  raised  from  h low)  cl*-, 
they  shewed  tha+  the  lower,  rant  cf  the  suite  was  accumulated  hv  f h« 
rcck/species  cf  prolyuvial  *tiykh  facies  w it  1 the  rt  igaen  ts  of  breccia 
an  c the  tally/poorly  rourded  pettier-  cf  the  roc  k/sper  i es  ot  Hct.er 
Paleozoic  vclcanoge  r.  ic  kmrfleksa  v i * } * t e iunurity/jdirixturt  r>* 
material  from  the  m -■  ♦ a m o r r h i c reck  cf  the  average  Paleozoic  period. 

In  fhe  hasis/hase  o f cut/section,  are  rrronn  ter  ed  v hn  glinohr.'  -hii  ot 
variegated  and  r < d-brewn  cclcraMcr. . Aleve  crecci»inate  : t o n v clays, 
sandstents,  * uf  ope.ee  h t ••  i k i. 

The  ut.'ior  part  of  the  suite  con'nirs  +he  hurdler  r, t 
ccnglomerafe-s,  a r <o  sit  is  sards  fere  md  breccia  vi*h  rr^nt  1 h ni  v r 


pcrphyritic  an1  * u f f nwtrrial  (2aki.  orcvich,  c*c.). 

T h maximum  powr/thickrees  of  o u i * o cr  h 1 r v 1 o 1 “ 

"vegetal  ie-grcwing"  and  in  *he  region  of  A7atbasha  reaches  "1  ? 0 m.  Tn 
west  the  ro  w^r/t  hie  k ness  is  decreased  *o  7C-10C  ir  (Dzhausuntku’n)  . 

Chanak  sk  a y a su  i is  accumulated  ir  essence  by  the  precipitation 
cf  ci r cum  1 i 1 1 era  1- :i a i i * i me  and  dri>*cvcy  facies.  Its  feit.urr  is  the 
consistency  cf  sepa n tp/  i nd i viau a 1 h cr i ?c n/  1 e ve 1 s cn  cjt  /rectinr  and 
the  clear  o*3crt  irovrurcst  1 of  facies.  s u i * e is  saturated  ty  ♦ h« 
t fs  idu  e/r  r ma  i nders  af  maritime  fau’.a  a r d ir  i c i oc  r qa  nisms.  ir  v->r 
tcuniary  cf  suite  is  carried  cl*  con:  i * icna  1 1 y accord ina  *o  th* 
exchange  cf  ♦ h coarsely  t r tome  r ♦ ll  deposits  of  aza+.bashsko  v suite  i v 
f ire-grair.  •-  1 pi  oc  i pi  * a*  ion  a u > r e r - to  dirczavrrvcjni  horizon/level. 

The  rock /species  of  sui*e  are  1 i*h  clog ical 1 y re presorted  ;y  red 
argill  act-cus  sandstone,  clays,  t r.  i r n r 1 y ccrglcteratcs,  fv 
argil  1 o-ca  1 cit-  , marls  ird  they  -a  r - outlined  nc  1 ! at  larae  listar.ee.. 
These  rcck/specios  cutcrcp  ir  MarsuLatc,  Poccralf,  r-ar  Par  y- A o a1"'  r 
ard  in  the  land  sea  p**  o'  Azat  hash.  F ur  M er ircr  e , ♦ heV  are  rev^ole?  *•  •> 
tlcwhclos  in  ^‘ltusV-ov  depression,  cr.  Jshar kurnarskoy  sTuc'ur  , ir 
Tashkert  arl  its  neighlcrhccds.  The  high.es*  efficiency  of  chanutskcv 
suite  (ir  blowhole  ir  Isharkurgare  arl  ’'clcee)  - 700  m.  Ir  remainin': 
places  i*  oscillates  from  ucC  - *c  cn(;  p-  e 

. l-eler'kiy  rhar.akskuyn  suite  subdivides  intc  * wr 
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member  z , which  d if  i i ’em  each  otter  ir  litbofacies  compos  it  ic  r.  In 
lower  memb-r  predos;  in  a*  - t (,  clays,  sar.dstcnes,  siltstorv:,  in  uprrr  - 
appear  th-_  pccslci  of  j z vos*  i ya  kov  and  ccnql cmeratrs. 

According  to  V.  A.  Zakl.arevich  ( C ^_/  ),  charakskaya  5=  11  i :r 

Tashkert  transgress  i v '1  y will  lie  cr  lever  Cretaceous  rock/spec  i nr , 
tut  western  it  will  1 i o cr  palecncysikh. 

IV  t i r (furon-nizhnepalectporcvyy).  (.  ur/se  c*  ion  beg  i ns  v i - 1 
conglomerates  mi  t ; recci  a,  which  errsis*  of  fra  jmer-r  ot 

limestone  arl  marl  pebbles.  In  them  are  e r c c u n tr  t ed  eh.e  fraii^idr  c* 
the  bores  of  dinosaurs,  tho  shafts  cf  *rff  ard  *he  impressions  of 


mar  it  i nr  fauna. 

y N a h v this  * ' 

i c k 0 r 

will  lie  c a 1 c i f 0 

rous  sa 

r C;  t r 1 ‘ ' S , 

s c ir  e t i n e r schist 

c 1 1 y s , sands. 

marl 

Those  lores i+s 

a r - v r 

own  as 

dinczaviovyy  ter 

izo r,/ 1 ■-  vr  2 and 

Hie  r‘* 

latel  tc  tcroiin 

( no  1 v ■ n ’ 

ki  v , 
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For  then  are  ct.aract~ris*ic:  c hi  2 q uo  f c 1 i at  i c r , tie  lenticular 
cccurrero  ot  layers  an  ’ the  unevenness  cf  cut/sectior  or 
s t r i ke/cou r so . 

The  fiaposits  of  dinc/avtcvoco  hori7Cn/level  are  jos*  w id  e 1 v 
developed  ir  the  limit,  j rt  the  uplif*-/risps  cf  Pans  11  rat  a,  Al*ni*a>  , 
Kynqrak,  and  also  i r.  Azathashe  and  in  the  reqicr  o*  n7b  a usu  mk  ur  > o v 
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str ec* ur e. 


I n Tashker*  ini  its  re  i ■'!  h t ct  heed  s , the  sairc-aqc  deposi  t.s  , 

If  vei  led  }v  blowhole  » ip  r°prt:PPrtt  d 1 y gritstone,  clays,  marls  ai 
the  sandstones,  which  Vivo  character  1st  ic  fci  » di neza vrovoqc 
her  izen/levc  1 cbliiu-»  fcliaticr.  In  clays  is  re  vea  1/denct.  ed  ♦ ho 
fauna  cf  Turnninr,  a ;j  . Tkea  gradually  overlap  the  sandy-clav  and 
sand  -calcar*  o u ? rock/ri  ->ci‘-c  r.t  .'-ere  n a . 


In  remaining  sections 


-noni,  is  c.c  r.d  i t ion  1 Iv  i nc  1 u 1«»  1 * !• 


dar  taz  i nska  v.i  suite,  which  ir  divided  irtc  three  hrrizon/le vr Is: 
lever,  averaic  and  nr;  'r.  The  first  twe  m a r i e i ii  c , tue  upper,  rarr-‘ 
likely,  la.ioon-conh  r ;i~r  «-a  1 crigin. 


Lev  r horizon/l  v 1 is  ierrpser‘fi  r reden  inan* lv  by  rands, 
calcareous-  rud-cor.  > - , clays,  i 1*  •.:*  ore . The  outcrops  of  these 
d epos i ♦ . ii  • hr. own  i r ' insurnte  , ‘ n *lysvi4-aii  ire  Sary-^nch^. 


the  cerr*an*  presence  of  izv-sfiyakov  ire  calcareous  .is  sandstone. 
They  arc  outlined  w 11  up  to  h.rc-  dis’nrccs  and  lender  ‘he  nuclei  rl 


ant ic 1 i ra  1 c * r net ur ■ 


■ h>  norf  hc-in  nar‘  rf  ‘he  Fritzs  hi 


region. 


The  uppe  r ley”  l i.;  included  the  layers,  whirl  elen  '<->‘ve 


1 iaest  c r.  r‘  s 'Ton  1 ar  1 mere  n period.  Th«v  ere  accnml  a * ~ 1 hv  ♦ 


plaster*  d clays  « j n ■ i marls,  soir«  rimes  x i ♦ h layers  is  san  1 stor-  and  rarl 
limestcr*.  Theii  po  v«  e r/ 1 h i c k re  ss  is  strongly  variable. 


V tics  { vs  rkh  n c i 1 1 <~c  t s~  ro  v v y-s  r r>d  n c c 1 i gc  t se  nc  vy  v)  . mh  «•  (].-»  ror  i * •• 
cf  tier  li>-  irwn  tr*i  r sure ss  i vf  1 y to  * he  washed  a vav  furf  tc°  of 
Ufpcr-Cif  f if  on  i r orr !;/.  [ ec  i c r , rr  w i t h argular  repeal  si  v 'i*  ♦!  ay  Ire 
down  fci  t a l-.ozoic  f erwa  t icn/ec  uca*  i on.  They  are  v i<l<  1 y ronton  or  r 
entire  t • r r i t c r v , outcropping  Lch  in  *-hs  fccthill  ton  »•■*,  and  if  * 
roc  lei  cf  a r * icli  r.a  1 folds.  Tie  boundary  cf  tbrir  rrepaga t i^r 
coincides  with  the  boundary  cf  the  outcrops  cf  Cretaceous 
tcck/spcc  ir»p.  Lithe  logic  composition,  * ac i es  IRIt  -heir 
pewer/t h i ck ness  are  very  variable-  . 

In  the  cut/sect  ion  of  tier,  pecbldayut  the  limnston-*,  clavr, 
sandrtcr -;s,  thinner  s i 1 ■*•  £ t c re  , rands  are  urit  store.  Among  tbet  are 
isolated  Lokharan,  suzakskivo,  alayskiye,  Turkestan,  i sf a r i ns ^ L \ ■ , 
rishtarrkiye  and  kb  a na  ha  d s k i ye  layers.  Mes*  cctrj  le*  -•  ru‘/srcticrr 

> 

, krewr.  wiMin  *|in  licit  ; cf  "ar.snrat  inskcco,  fogcrali  nskogo 

t upl  if  t/r  ises.  Kelosskov  and  Pncrenskcv  repress  ion,  and  ire  a 1 

* 

£ revealed  \ v \r^ t blowholes  ir  i wan- b *rr c w , 'Tashk^r4,  a n-1  i*s 

V, 

r e l qh  h c I hood s . 

» 

In  the  lay  structure,  in  AzatMshr  ard  curirg  *he  sout  b wir:.  rj 
the  spin’/ridge  of  kvzykurt  the  botterrs  cf  structural  4-re>r  ai"  ah-nr* 
anc  c\it/sect  in  it  begins  f rcr  s-nzakskikh  words,  rj-oci  oi*a*  i cn  cf 
separa  t %/ i r di  v id  ua  1 her  i ?cn/  levels  is  observed  ir  urrar  *o  eba4-  i 
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cut/sect  icr  ; thoreforf  upper  hourdarv  cf  structural  f r tq  u<  r * 1 v i 

carried  out  accord  i no  to  the  ur.  d i f f or  e n t ia*  e d rishtanskin  and 
kharaoadskitr  less  t r-’cuor  t 1 y th  i nror  s u ir  * a r £ k i it  layers.  Th-  liH<r 
ar»  cond  i*  icna  1 ly  included  tft  Icvu  r he  r i zc  r / 1 e vr  1 c of  si  lor* 
r e a- c c 1 or  c a rc  t*  in  o r -a  1 ■’eperitf , 


Alpine  oroqenic  structural  flcor/rtage. 


Si  irultaroourl  y with  -ho  accumulation  cf  continental  cainozoic  dcrosit 
ir  F r i t ash  V Qn  t skom  r^gicr  ar  in  ether  rcaicrt  cf  fhe  Src  Inc-  y v of  P s ’ a 
occurs  the  rc  animation  cf  tretor  ic  ro  tiers. 


Page  ? t . 


They  are  characterized  hy  the  large  certrast;  appear  large  arched 
uplifts  with  larao  rvlius  of  curvature,  and  against  + h«ir  background 
appear  the  vertical  1 is  p:  1 a cemer  */ n c vo  ire  r t s cf  £ e pa  r a ¥ o/ir.  d i vi  du  a 1 
fc  lcck/ ir  cd  ul  e/ units,  which  ir  reflec-tt-d  in  the  ccrtemporary  relief  r f 
the  chat ka 1 c-Kuramin r kny  ircurtair  ccuntry.  in  ar  entire  roie  sharrly 
charaed  tectonic  ar.d  pb  vsiccgecqr  ar>  ical  si  tea  tier..  From  this  tine 
for  entire  Tien  shat,  otf  he  out  qualitatively  rev,  dif  f “rent  fret  t h 
Fla  + fcrir,  *he  ctoget  ic  stage  cf  trr*or.ic  de  ve  l c r nent , as  a rcsul*  cf 
which  1 1.  e>  vast  territories  v e l ■ converted  into  trc*crir  tov  ’M  - to 
rtlst1  ( z y 7 h k c v , t c . , 1 4 f P ) . 


The  t^c-cnir  ir  o ! -■ /cc  ml  i * i c r s or  crcqonic  f 1 r c r /:- 1 a cr-  ir  gone 
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special  f e a*- u re/pac  u 1 ia  r i t irs  slitflv  differs  net  cnlv  (rou  the 
platform,  L »it  a 1 rn  from  the  ccof  y nc  1 i n a 1 steep  cf  the  ievr  lcprrert  f 
tbr  e a r 1 h * s crust.  these  special  fea+ure/pe culiariti°s  it  is 

necessary  tc  relate  th  character  cf  the  accumulation  ) c fh‘i  n *k'-st 
(nclassf ) formations,  *■  s-,s  abscroe  ot  lacis*  is*,  nariMmo  (ierefi*?, 
relatively  d°  - p occurrence  cf  ivclcrcvicic*s  heurdary,  etc. 

Furthermore,  kre  arc  if  sen*  t.}«.  large  ccflect  ierr  cf  tho  earth* 
crust,  characteristic  : or  jecsyrcline  wl  err  e to  tfp  urli  ct/r  i s;rs  llv  tvs 
pedshes  tvuyut  defloc  tie-  r ?•  Ir  eerr  ecticn  with  this  th®  cor.  temporary 
tectoric  structure  of  Ti(r  cfar  fy  i ssl dc va t e 1 y a n i is  considered  as 
geosy  tc  1 i re , which  ar.v=  cn  the  r[.o  + cr  Epihercyrian  platform 
(Arkhancl'rkiy,  IMS;  r e t ru  r 1 e vsk  a y , 1 c SS  , 19  f A ; Ecriso,f , S1  1 v ns  V i v , 

1^64)  , the  [remote/activated  is  rlatfcrn  (r'elcuscv,  19S  2,  1 96  2)  , 

nuclear  zone  (Popov,  1 a 6 S ) , e{irla*fcrn'frnyy  crccer.  (Khain,  1 9 S 9 , 

196  4)  and  the  region  cf  pc  r c c h r a zca  n i ya  (Schulz,  19cp,  196?;  Nikolaev, 

Schulz,  196°)  . A 1 in  o t all  i sel  do  va  *«=•  1 i support  opinion  about  the  fact 
that  contemporary  ^i  n.  shar  spoci  f i ca  llv.  Frit  ashhertskiy  regicr,  cr 
the  special  feature/pocul iari tip s cf  teeter ic  dovolopaent  is 
peculiar  structure  o*~  the  -aith  » t crus-*,  which  is  chara  ct  er  i zed  ly 
large  irchility  aril  foli-hlcck  structure. 


The  Iright  manifestation  cf  n*ctoctcnic  motions  and  strains,  th 
abundance  of  1 i s t ur  1 i nc -/ h r ~ a Vd  c w r : ard  the  foricier  of  the 

mountainous  relief;  , *11  this  testifies  *c  ^ c irrrcas*»  cf  *h  ■ 1 a ‘ ' 

cf  the  centrist,  H f £.-ro  rst  i a t*  «*  motions.  As  a whole  en  ♦ i r*  ‘erri^erv 
cf  Tier:  :■  h i r aper  t nC‘  / t«pt'  uflitt/riro.  wcurta  incus  regions 


y Jl 
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gradually  increase  th^ir  ufar  1 fcaiu'e  cf  irvclvfoifnt  in  thp 
u p 1 i f t / r i s-- s of  the  t rr  i ter  ir  • cf  ‘he  r re  v icus  def  loot  ion?  . occurs 
‘he  process  of  tho  f ermtien  to  s t t 1 a - f c r cne>r.  n eg  c structural 
f lccr/sfaa-  . 

I 

Takirp  into  iccoun*  -he  accumu  1 1 1 icn  cf  the  deposits  of  th<! 
aclasse  torrition  of  large  ‘hickress  and  the  presence  in  ‘her  of 
regional  interruptions  ari  urccr  fenrities  ir  this  f lcor/sta  g®  i t is 
possible  to  isolate-  two  structural  tiers,  thereupon  the  second  is 
located  in  ¥ h c iririil  stace  of  !leve]ccner‘. 

T ( ver  k .in“ol  igot  s > nc  v y y-sr  edne  pi  i ct  sen  c vv  y ) structural  t i«  r is 
reprosentei  by  the  urn*  inen  + al  k ra  sno  r v<"  t n y n i deposits,  which  cutcrrr 
ir  foot  till*5,  cf  Kar’iantauskcgc  and  c r a t ka  1 ' s k c c c spine /rid  qe  s and 
during  *he>  » i r g s of  i r-'ries  cf  trachyarticlinal  folds,  ‘ h o v arc 
developed  i!  ;n  in  the  valley  of  rivers  pskeir , keles,  Angrer.  o- 
plains  and  in  depression  these  deposits  are  revealed  by  boring.  Amci.-i 
thcrr  arc  se  paratp/l  i be>ra  ted  ‘wo  sui  tes;  a ard  F. 

Suite  A is  accumulated  ir  essence  hy  clays,  vy  calcareous 
silts  tone  with  subordinate  layers  is  sarcstene  ard  grits*- or c.  Ir 
observed  a change  in  fha  f ac  i le-s  ccirroriticr  both  hy  ‘he  cu  +/sqc*  i cn 
and  by  st r i k -/cour s e . «c^tvardr  the  p^ephitic  recks  gradually  ar< 
replaced  bv  silt. stone,  clays,  with;  the 

p reser  vaMon/ret.ent  ion /ma  i n* ain  i nq  ct  t i e i r s i gr  if  iea  nt  lenses  o‘  1 

gravel  kr.ng  loi^rstov . 
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Ir  Kvt  : r a k - kon  tr  i Fa r baz  i rskom  cu+/r<  c t ic  r s poobl  a lay  »j*  t h'- 
clay.';,  I y n 1 t c . old  * • r e rt  , i las!'  kent  - calc  a r eour  silts*  cne,  while 

ir  vall*  y r * c Kvzy!  ;u  - r 1 r *- cpr  - and  ccnqloi?sra,’»s. 

1 1:  r r : ■ l a r i or.  o ■■  i;  i *•  - w i * h the  underlying  deposit.'  of  na  r i t i «■  • 

Paleogen  in  r V e d i f r •' t r r placer  c f i i * f r r o r t . 

Fage  2 *47. 

In  iva  r.-barr  ■>«  a r.  d r,  »r  v- Agache  cf  d-  n*':i  r , suites  “ will  lie 
accordingly  nr  Mi*  prer  i ritaf- jer  cf  Falecger,  ir  t he  0 a3  of 
Arpa-Te  k *■  v , if  olntrv^!  insignificant  ’ r tor  r rpt  i cn  , while  in  Ta  sht  -’i.’- 
- the  crnc*?a  1 *- d/1  it*- r*  irgular  urci  ntern  i*v.  T 1 f 1 *■  cor*->  lorae 
i ssldo v<> t h 1 i (Korsakov,  A.  Ee  1 e- r ’ k i v ) art*  “axarrined  *•  he  l^w^r 
hcrizor/ levels  of  suit’s  is  ♦ h*  analogs  c f the  tar  i- j me  nreclp5  ♦*♦'>> 
cf  the  sMirrars/cik!:  layers  cl  f * r gar  v ar.d , t hers  fere,  *hoy  r <=  1 a ♦ * ;-->s 
tc  the  low;  r- a v era  g f /m^a  n cligorone.  However,  cn  the  basis  oc  - . w 
data,  cb^air^d  from  "hf  blcwhclrs  of  'Tashke-r”,  roi*  ■ A i-  rrli’-f!  *0 
(rycc»ne.  H°r*r  ir  is  accumulated  by  the  nnifcrir  thickness  of  brrwr, 
strcngly  calcareous  sil  tsterr  w i *■  h lenses  is  sardt*cre  an  •;  ir  it  c-  •>. 
By  places  1:-  observed  r hr  r r ode  ir  i nance  c f a tenaccour  clays  ; r 1 • • 
sandstcri".  A irong  4 l.os  r cc  k/s  p <■  r i*  ■■  *-•  ir  * r * v* 1 1/c  ti'r4*'!  * i 
estrakedy,  1 y which  A.  A.  Bukharina  letf  ruinf  1 4 1 <-  aver ag 
ver  x re  n i cn*- r c v v 1 as*'  of  sni^c. 


IJ  f vi»  r d 'in  cuV  ic:  .*•  u 3 ‘ c A rv-rhif  with  *h<=  thicVness 


reddish -1  r >w  a t.  i r 1 nilr^tcnr  with  t !:•>  lei  hurdle  cr 
■elkogalechri  kovykh  co:  in  hasis/hasc  . Tt  us3  <’•  ocsit  £ 

compose  :ui‘*  P,  which  ip  widely  ccirsnc**  in  ♦ he  My  and  “vnir-ik-''' 
anticlines,  on  right  bink  i cf  Fvrdar'i  is  revoalrd  rv  hlowhol'' 
Sary-Agacho  mi  Tsh  i nku  r ia  ns  key  rtnet-urr  . For  these  ages  are 
characteristic  i i i net  >arc  ir  * h«  rsephitic  rocks  and  za  li  r.rrvi  r 
Especially  r,ccl  qypsuir  i z h 1 v uda  r t r v . cr  right  bark  r of  Syr  Mr1  i 
rerth.  fror  * ic  landscape  cf  Bavtngav.  The  layers  cf  gypsum  reac: 
and  ♦•hoy  arc  cutliroi  or  str  ik*  /con  rsf  n 2 C f - 3 C C r (Bel^n'kiv,  1 
Furthermore,  the  plastered  and  salty  roc  k/s  p ec i c s of  sui‘e  V ar  e- 
f encountered  during  the  norther:  ware  at  Kyrgrakskoy  structure. 

Fseghit  ic  roc.cs  in  sui‘s  are  on<  cur  ♦erec  nines4-  over  entire 
cut/sect  icr . °nly  in  plains  rar^,  as  shewed  t he  sc  horinos,  * he  i 
pew er/t h ic k ross  con  s id  rally  it  is  decreased. 


T T ( v « r •<  ne ; 1 i o i - n-  C ua  t e r ra  r y tcriodl  structural  ‘in-,  if'* 
deposits  cf  ‘i«r  fulfill  M-e  1 c:v.  re.l/r e cuccd  sections  of  t>,< 
iran  u fact  ur  *d  by  this  4 ice  rcli“f.  Th  ere  fere  ‘hry  cv^rla'  * 1 
cifferer4’.  under]  y it.  a layers  of  rrozoka  y nezo  vsk  i kh  deposi*  ui  * 
Faleozcic  period.  According  to  t J.o  1 if  1 cleg  ic  £ ion/cr  i ri  a : • 
deposi*  of  tier  it  i r-o.es  it  le  tc  divide  i r ♦ c uc  p a r ‘ s : lew.’ 

upper. 

Da:  :<•  ■ . i g n/ci  r 4 r : i , w t icl  I i f f e r ‘he  1 c we  i r a r t of  ‘ h ‘ i e 
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exclusively  ' 1 pi  d v i : i i n i 1 1 ’ y ir  ncv^r/t  h icier,  ess  ard  comnos  i ♦ i r mm  t. 
ctscrtirovarncst  • an  i + hr  rncr  n>cus  sat  un  tier;  c t t r <?  r i p i * a t i r-  p . 

M s u a 1 1 y 1 1-  • y .uc  icruTii  la  ted  1 v rilt  ter-,  1 y n a 1 1 r-  , cor  ilo!»''ri*''£ 
with  t he  1 -t  v ; - r - i or  1 i ; i*  -t  rewr  ♦ 1 «•  vi  i.tc-c  1 .ay  rcc  I'/rriri’:’  and  i s 
sandstone.  Ot  • • n * ■ t_  :n*/srcticn  ir  observed  th<  predomina  ice  of  ♦ '• 
ccnglomerat  f ; v ho:;  livers  are  a 1 wavs  maintain  re  tcfh  on  th  * v 'tHr.i! 
line  ard  cri  acri  zontal  . Th-  ay r ct  ’■hr  deposits  c l low.--r  :>  >r*  i -l 
upper  p 1 i ir  r - r a r 1 v [lei  steer  r.e. 

The  u p f i part  of  the  tier  is  represented  lv  the  unto  r"ur  v 
deposits,  <*•  ich  corps  *hf'  accumulative  plains  of  tha  cores  cf 
carrvinq  out  and  whir-  ‘cm  JeetM  1 1 p r c 1 v u v ia  1 ' r y y loop. 

Character  i.-at  i cally  large  de  vr  lep  men  t cf  alluvial  and  alluvial- 
prclh  v ia  1 finvx  deposi*-  Cons  ; H r a H place  occupy  loess  d°rcsi ‘ • , 
leans  aid  sa  n ds . 
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IR1FPWAI  ST  n,I  CTUI- 17  0 ? t A M r F M . 

In  Chatkalo-Kuraroin  -'ikh  ncurtains  - h p fc  a s i c p 1 i c a * e.  -3  r.f.r.ai  ns  fall  c r. 
Hercyr  ian  cv:ln  (Fiq . 124).  i;.*ir  f oriatiec  car  1»  con  si  -3  c rM  a:-  * be 
cent  i n nous  - inter  irit  t on t rrcr«-Fn , within  1 iiri  ts  cf  which  Toni  c*.»  si 
* I e nhaE-s  answer  t h • p cc  h s cl  * h<  ■ j r e a f e s t t sr  *or  ir 
vcltaae/s  Tr  *=:;sos . 

Fxplcsiv  ♦ r a i . ii  paleozoic  bast  men  t sharplv  proion'inat  ahov 

plicated  how  cause  1 *h  ■ fold- Mc.ck  structure  cf  lareirent. 


A t * ,-■  t f ion 

is  driwn  tc  the 

: r r r •- 

c f t vc  1 a i i|o  mar  i d i 

cnal 

uplift/risr 

The  first  passer- 

v hroii  y * 

the  k a r a k t a j r k i v s h 

> f t arc 

4-  V, 

Czh  ausu  ir  kunr  ••  i y ; r o "j  •.  > c * i c r.  - the  -at-tctr-kyzylkuirskoc  unlif  t/rjc,  t «- 
second  - f j;  rnu  j h the  M^ioltau  fr  s«*  ysha  k hs  k i kh  treurtairs,  being 
qradually  ir^<  rseri  * r north;  the  w<  sterr-kar  airazarskoe  up]  i f*  /r  i 
which  is  r.a  racf  er  i z*-  1 ;iy  i c cr  ire.  r. in  i a 1/ - ct  a 1 reduction  ir.  j . 


*,» 


pa  If  nze  jr  cv  r / -oct  i or  » •.  1 r v t cr.gr 
- e h e "ti  gi  rlnciT.t11  r ' ■ i * i v ■ r f i u c * 
F rote re zoic  (?  ).  '■  * w«  r Mien  ir 

'lewpw.i  rr/»:n  i,  - T > : • ~ r ♦ , ir  ♦urn 

d c w r.  w a r r/ 1 1 s u i h s ir’  ur  1 i £ t / r i s <- c . 

I r r i t (■  v ' dr  1 v - r io,  !-■  r e k rt 
platform  r. fracture's  - icch/ruaiarir 
teener  ir  rye  1 f are  ' rt  n c n e d 1 a r q r 
form/ shared  *-h[  cyst  » rr  c*  flat  and 
scmiirotile  t 1 a t f o r m . 

In  lower  Paleozoic  relied  enti 
larqe  slightly  1 if  f - :■ n * i a + r-  d u rl  it 
strike/cours  , named  Kuram inski n. 
western  (Ka  1 k ar  ata)  and  .cc«fL  (rcr* 
dewnwa rp/ttouqh,  which  ir  ♦ l <■■  ( lac 
terriqorotis  and  sed  isn'-r. ’■arv- volcano 
lower  Devon  and  foin:i*icr  cf  lyrahv 
similar  laro"  upl  if  *■  /r  .i  r'-<  was  ] r<a* 

upl if t/ riser  had  west— north-western 
they  passed  inside  Or : a a r i ke n* s k r jo 
arr  anqo/1  era  t- o d larqe,  cc  ir  p 1 i on.  t <=d 
dewrwarp/nrough  ( a 1 [ralykskc-Tasl  k <?.  r. 

lore  significant  rue:4-  lira!  re 


y<  ii  facias.  I :i  our  oririor,  *1 
urf.r  of  ark  herd  (?  ) r r 1 c w • r 
arrarce/lccatfd  wide  tie 
, rot  f 1 ice*-,  ed  ly  finer 

1 e v r 1 c p e .3  p e i ir  u s h c h “ v e n r o 1 a : o 
s , shafts,  o + c . r o t a r a 1 n \ c : i a r 
! 1 ic?*e  strairs;  an  that  * ire  w^r 
seam  *olds  urdrr  con  ii* ions  of 

r < Kcnt*--WRSt  a r a m a 7 a r was  t *•  e 
n / r i s o cf  r j,  e latitudinal 
er  if  north err  ( a 1 ma 1 v V ) , n0 
'•'in  Pcqcltau)  r a r * s passed  a d <-  - 
of  the  a ecu  n ul  at  i on  of  *w« 
genic  thicknesses  o*  Siluriar  and 
soal  corfiriccvykh  intrusions.  1 
e d ir  rc-ojen  *c  Karzhantau.  no*! 

strike/ccurrc,  and,  oossihlv,  fa 
region.  Between  * h <>  m was 
1 v fire  cplifn/riscs  n h ^ 

-)  • 

arrangement  w i * 1 d is  h a r w r r i c 


The  f iti'-  is  charac*-  *:l  i zed  } y [lassie  r ♦ t a i r s with  *».<? 
f cr  tra  t icn/e  du  cat  ion  cf  tint  If  j cl-’s,  ‘‘he  s«  ccnd  - hy  the  wi 
ifvplcf  rcr.*-  of  ov^r  t hrus*f , hy  ♦he  conrl  ica*  icn  c f the  £olds, 
connected  »i*-h  Mor<  motions. 


In  Cha *ka 1 ' sko v suhzone  the  fold  inn  was  exhibited  or  1 v at  the  - n 
of  the  avrra jc  carbon,  i.r.,  v<  i khnekiri  cncvyy  q ra  n i t e-  a 1 as  k i t<> 
cent  {.lex  t o it  u h ♦ root  p r plica**  . str  net  nr  <? . fere  were  fnrm  1 li  rear 
folds  w i* ! flat  inci  ience/d  re;  s in  t(jo  vinos  tc  the  oast  (north  - 
cat  ka  lftf  11,  sandal c • k i y a r ♦ i clir.cr  i n«  ) arc  with  stiff  icier*  ly 

* 

a alrupt/Ftcf  i , coirpl  i c:  a t c j v «■  * r series  cf  1 inc  folds  (Pskeirshi  y, 

Uqattskiv  ans  Kaydar.t  a 1 ' skey  ant  jrlirorina)  ffpy  were  formed  *c  wrr* 
which  sharply  are  cl : • >d  tc  the  lcurdarics  cf  ?nh7crc.  In  period  fre 
average  jevet:  tG  t hi ■ u.-rer  carter  ir  Fritashkentskoir  region 
kcnsidpT-'-ntat  sionno  was  developed  * b •;  : n t la*  it  ud  ir  a 1 svs*oir  * c 
larqe>  hra  kh  ic.kla  dok  , corse  1 i cat  e d ir  the  ivftagf/inenn  and  upper  ear’ 
with  the  large  masse.-  of  qraritcids.  T s liven  f 1 1 rv  t he*  she-* 
characteristic  of  the  t,ilec7cic  [lirated  structures  oc  mini  t cj 
construct  ior  :■»  and  enclosed  hy  n e 7ckayno7cyskim  i deposits,  territories 
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of  ipgicr  ( f i ■ i . 12 u ) . 

Th>  vn  y i ar.tal  ' o v t v a Fvrrlir.il,  ccirr  licatPd  1 v the  anticlinal 
Ftcuctui  : : vayilai.t  il'skcy  - fieri  rerth  and  Teparr-koy  - frrm  rent!  - 

it  ropr  t '«  t t . • •'  i i ; k u v i:  sjrklincriyevuyu  hard,  «•-  x or  u t cd  v v t ! < 
car  hen  a*  • -♦  <■  i r i g<  r.cu  1-pcFits  c f r v c r and  carter.  r r.  i^s  cc  +<'i 
section  i . ar  ra  nqp/1  oea  t <=  d a sc  r 5 »s  of  aver  a ce- very  re-ka  rhon  cvyx  laic 
it  a s f r s . 

Fsk  kaya  anr-  i > 1 i rci  i y c vc  y a hand  ccnrists  cf  the 
ana  loqc  us/  • i ii  i la  r an*-iclirer  arc  synclinal  cf  cc  rt  e irp  ora  r v Ps ko ro^kcTc 
s Fine/ rid  ye  with  .in  on*  1 nr  -1  nl  v.n  t r iy*  y joint  to  k-f*  to  tho  sid«  of 
1 ashke  r*-qr 1 odnoi*t<-  m *0  j c dcwriwa  i r/*ro«ah.  Antic!  ir.ori  nr  in 
Flar./l  ayout  iar.  th<  1o,i,n-Fh.imi  fern.,  cenpesed  as  the  sand-  schist 
f c t ma t ion/,  due  a*  ior  r k«  rohrc-Crdov ieian  a r i t-hirner  fcv  t-  ho  car fccrate 
deposit?  o’  a i,  |c  r D*.  vo"  and  lower  carbon.  In  «•  l.e  r uclejs  of  fold,  a: 
arrango/lncat  ca  th  l oc  k/s  rcr  i<- i cf  Ptcoairlriar  ia< 

Tc  w<  :;*■  from  tie  descrihod  structui.es  cn  tic  nrot  of  ccnterrcrarv 
SFir‘*/r  i-i'K  K arzhan.t  an  nfF'S  the  sub  1 at  i*  nc  ina  1 Karzh  a r*  an  f V av  a 
antikl  inoriy’-vay  a i.a’d,  ir  cert  c r sec  + icr  cf  which  cut-crop  rorphyrit 
cf  arkntra  vr-koy  suit  , liacEtcnc  to  visa  s*- d i me  r + a r y- volca  n corn  io 
it  in  tu  1 akr  k i y a suit*.  wi  * h t h<-  irarrec.  o * av  er  a ge- verx  n ckarl  or.  c v vx 
granitoids.  The  north  tr  wing  cf  structure  accumulated 
sed  iment.a  ry- vclcanog  :n  i c depesi  t f of  na  daks  key  ard  cyasaysk oy  sui* 
passes  over  t0  tJinskiyu  Fyrclir.al  1 v the  central  clcsi n g/sh er t i n cf 
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t c 1 ds  ir  ! uir  r to  fjja  m.  T ti  is  £ t r uc*  u r <•  is  acctirul  uei  tv  * 
t h i ck  riff."*  s i f low.-r  carter,  tv  se  1 i u •'  r t a r v- vc  1 c a non-  rii  c 
f crirn  t i c r/;- •]  uc  i t ior  s i ■:  h ul  a k . koy  , rauakskev,  oyasayskov  and  1 r-s;:  * ha 
shutabsayskoy  suit  • i . Ir.  tout!  ♦hi:  hard  ir  o vc  r 1 a rn*»d  * v mja»  -riar 

Ecck/sfr-ci«*r  : of  c ‘ . i : h.  i k , v v ; ] • ir  the  «as  ♦ ir  cu*  v j ♦ t ♦ h«  'Joans  v 
syrt^ir  cf  fnct'ir«s. 

K ar  zarch  in.akay  a anticlire  widely  irtersccts  Mp  scif.e/ridqe  < c. 
Nureka*?.  In  its  ce-n*  -r  fpc*in  cu*cref  *■  h r l]"fr*cr«  cf  ] rvp- 
carton,  effusions  of  s>.  u t a t Fa  y.-  key  suite,  tc  we  s ♦ tc  ♦he  si  d«  t c 
ChakhchaT,  outcrop  *'■  cl  i qcr.er  c v vo  in  ! Pliocene  cor.*  i nc  *>♦  a 1 dor.osi* 
where  t h-  fulcrum  an*  id  inf?,  J r ino  inirrrspp,  1e  farts  under  Taahker  ♦ 
gclcdnctepskil  1 cvn  w i r r/  ♦ r c uq !.  - 

AkStika  t i r.  sk  a va  . ynclirnl  ir*ers  c*  r ir a loqcus/si mi 1 ar  say  j-  ♦ " 
latitudinal  direction  !<r*werr  the  ireur*ain?  cf  Syurerata  and  Uurdat 
Ir  the  f ip*  cf  region  in  the  nucleus  c*  told,  cutrrcps  tp.<? 
sed  imen*arv-vclcanoq«n : c f cr  n at  i cn/c  due  a t ic  r cf  tr  i r h u la  kskoy , 
akchirskcy  and  shura hsn yskcv  suites.  rt  ♦ he  merqi nu/coa 1 es ce nc - of 
the  saev  of  Nurekatq  r 1 Aksakata,  citrrcp  the  red-color-  1 ’•■'posits 
chalk,  fevon,  further  * r vest  ♦ y r fulcrun  c.  f fclii  hides  itself  urdep 
the  quaternary  deposits,  cf  fasir  r cf  Chirchik. 

F a a e 2 c 0 . 

Aksdku  tinskaya  in*iclire  pass,  r *o  *he  routh  ana  1 ogous/si  r i 1 a i 
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synclinal  a »’<1  inters--  c*  r ♦ 1 > s t i r e/  r i d qe  c t S v in  c r a f a . !>oc  k/spec  iep 
arc  the  :u!3‘  ai;  it.  t:.*»  rite*  ' i n c/  p r e v i r t s syrcliral.  wile  flat 
northern  virj  antic!  n*-;j  (2f-4C°)  i r.  mu»h  passer  over  t0  sufficiently 
itcupt/ptror  and  narrow  (3OfC0). 


e" 


K y 77  1 nu  r i risk  a y a synclinal  - cno  cf  the  hree  structures  of 
sublat  i*m?i  r 1 1 :;Tik  -/course  - f asses  thrcoct  *}r  rrcun*  a i ns  of 
Kyzylnura  infn  w°st  --  o Svurer.ata  - in  tie  cast.  the  -joint  ot  fcld 
rises  up  to  the  east , nd  in  the  region  cf  Churt  rata,  ♦!:»  axis  cf  fold 
is  turned  tc  northwest.  The  net  t hern  wire  c * fcld  ahrunt/s tepp 
( 30-40°),  south  is  fin*-  (10-30°).  in  region  j.  ct  Kyzylnurv,  ar-‘ 
d e v e 1 c p e ’ shurahsay skav a , r a va hs  k a y a aid  kyzylrurinskava 
sedimertary-vclcanog-nic  suiter. 


Pash ky zylsayskaya  anticline  possesses  the  flat  (1r--10°)  norM  -rn 
winq,  which  passes  over  *c  K >7y  1 r ur inskuyu  synclinal,  ky  ahn-r*- /'*-rr 
scuth  (30-S0°),  t(Mt  pass  ever  tc  shav?2skuyi  synclinal.  in  th-- 
S*ruct  ui  e-  of  fold,  f a k r-  part  t)e  r - d i it  e r ♦ a r y-  v r lc  a r cg«ri  r 
for  »at  ion/?  cl  neat  ion  r f minhulakskoy  , a k c hit  s v c y , n a d a k s «•  o y , r va  f . v • v o v 
suites.  Joint  anticlines  rises  u c tc  ves+. 

The-  axi-~  ot  A rig  ret.  s kc  v ( A I n a 1 y k sko y ) fcld  passes  alone  vail-  y r 
cf  Argrer,  into  the  w--t  and  ir  car4,  it  is  ce  fleet  el  *■  o noi‘h.  Iren 
scuth  the  fcld  is  1 i x i t c d fy  scuthe-rn-arqtcrskiir  evert  h rust,  whi  1 < 
fterr.  r.cith  - A r.gren  s k i at . Tvus,  this  toll  is  ccaplicatel  by  f rac4nr-" 


a rd  is  1 ow-.  ted. 
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The  MjrlniK  of  f 1!  ic  arrsr  if*r’  tr  the  ror  t h the  mountains 
Patavoh  and  is  execut-  h hy  sedine-ntciry-vclcarogeric  oyisryskey 
Tc  vest  f roir  under  th-'t,  cc r.sec u t i v~  1 y rutcrcp 

sed ine r td t y- vc leanoge ii c rxrcsuK.®  radakskey,  akchir.skoy,  ard  i 
Sliralykskcm  re  ilor  - minhulakskcy  suites.  Further  tc  west  i r:  t 
lever  r caches  of  the  ri  vr  i cf  the  rivers  or  hrahiva  and  almalv 
the  forrr  cf  :;«r.arat  e/indi  v ioue]  h 1 cc k/ n cd ul e/u r i t s protrude  fh- 

calcifercus  ridge/raru  s cf  average-  ' ever  - the  hettems  of  lewe 

c a r h o r. . 

The  south  vinj  cf  IraVhisir-klirali  flat  ( iO  — 2^°)  art  sutfi 
wide  (12- IS  krr),  ini  northern  ai<  a h r u p t /s+ . e e pe  r (35-40°l  a rj 
relatively  narrower  (r>-1r  <n). 

In  th*  nrodelkh  of  syrclinal , are  snail  folds  cf  north  : is* 
nerthwesferr  st r iko/cou r sc s , caused  1 v flock  shifts  using  fault 
systeirs  i r t » r m o - T r i a s : ■ i c t i n ^ . 

Ncr  t h- V i ramaz  ar  k a 4 articling  is  lini^ed  frerr  rerth  Kolv-ul 
fren  south  - Pishta  vi  k- kin  hv  i rnctuies.  Thc  tcjr«-  rf  fold  ris 
tc  west  and  in  basin  r of  Karakiva  experience/ test?  rotation  fr 
= u b la  t it  ud  i ra  1 tc  north,  vesforn.  Nucleus  is  accunulatod  liv  Tilu 
sard-set  is*  r cck/snec  i<-  c , 1 rcke  r *h  rouoh  by  cur  rr--Carbonif  ercu 
intrusiens.  Tr  low-r  reaches  of  the  river  r of  Harakiya,  is 
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and  alsc  rid  r* /range-  >f  liirestcne  of  i\i«racs  arc  ucppr  Dev 
nctthwcstf  rr  irci'i^nce/  irrr  ii  ♦}•€  ljt*c  r ircicatcs  + h<=>  o rp 
cf  the  l-  rimirg  or  *-h<  r*»rikli  ral'  noqc  clos  i nq/shor*  i n g of 
the  east  the  join*  cf  ’*  o 1 d is  i mrer  f'd  . 

P ash  t a va  ksk  a ya  'yncliral  is  liirited  frcii  rcrM  cash*av 
ficir  sen*  b - 1 v n«a  r-crutac*  fractures  and  is  CLabcr-syncii 
rcc u rtu  1 a*  e ! b v t ho  ;■  r r-  i c s i n a n 1 1 v s<-  ’ i i*or  t ar  v-vc  1 ranooen  ic 
lcrmaticr/o ducatjon  cf  Tinbulaks.  key  and  avclinskcv  suito.s  - 

west,  c>  istyokoy  - in  * he  east,  rh  u ra  tsa  ys  k e.y  arc  kyzylnuri 
center  ( r 1 i + a u of  '"a  v i k)  . Liitsfcre  cf  the  Alt  vn*  ookan-Ch 
ridqe/ranc<  of  a ver age  >-  ver  - lower  carbon,  enrosr  the  so 
wing  cf  fold.  In  basin  r ot  Sard  cl,  ri+crrrf  sard- sc his*  S 
tclite,  ccaiposp  in  the  br  a k h i sk  la  dk  i c?  northwestern  strike 

Scuth*>rn-karamazarskaft  is  trachyarMcl  ire  is  th»  l ar  ge 
glubckcerod  ire  va  r.na  y a ,*ruc*i]r  . T t axis  is  outlined  iron 
cf  the  village  oi  Karanknl'  - irtc  west  tc  g.  cf  Askazan  - 

east. 

F age  2 c 1 . 

In  the  nucleus  of  br  a k h i a r t i k 1 i na  1 i , is  i ir  \ 1 e ;n  e r * ed  k arar az 
9rar.cdicrit.cvyy  tat. hoi i tb.  The  eastern  extremity  ct  fol  ’ i 
acc  u ip  ii  1 a*  ■-  i h y t h«  s i i mer.  t a r y- vc  lea  r.cg  e n ic  f or  nat  i cn/educa 
aVchir.skcy  an -1  oyar.avs'koy  suites. 
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Axis  ar  swe-**  in  p lar/laycit  i - ccnrcpes  s latovvqn’itu  vn  tc  t :.  «• 
south  arc,  reperaf cl  tc*  se  p a t a*  c / ir.  d i v i r.e  a 1 con  ten  outs  in  connect icn 
with  t he-  horizontal  1 i:  .r  1 aco  it-- r* /irev  jir.  1. 1 p c f b lcrV/aio-.i  u 5 r/ur  it  <•  over 
fault  systen  ce  northeastern  rtrikr/courcc.  The  -jcirt  of  fold 
gradually  ip  i male  rs-  1 *c  k«ft  a t ^ : angle  of  1 C- 1r  ° . I r.  low.  r r ■ a r 1 

c f the  r i v< • r Sardoor  tya  f r 1 ’ dpi  i kl  iral  'ro  is  closed.  Accord  in  r - c 
data  cf  boring  aril  s-  i tic  studies,  is  observed  the 

ccr.rect  icr. /cor  pound  cf  1 i r^stci.e  Ktu  ups  ya  v i «-h  1 i rest  one  of  Chalaty. 

Firzaravatskaya  vnclir.  al  : r arranged  i r t c thf  prod'  • 1 k h cf 
analogcus/similar  depression.  Structur « is  accuruletod  sed irer  tary- 
vul knagee nny m i t h ic  k r-  . re-  s cf  lever  and  ?vnajc  carbon,  hy  t k«  stall 
masses  cf  jr anodiri*  ov  and  qrani  + cs  cf  rtc  lver’chreha3hki"s1:ono  and 
vet  klrc  k?  r:  r:.cvo  jo  a ■:<=  and  1 v ‘■l.e  large  body  of  *hr  suf-vol  car  ic  nuai*  z 
pci(  hyrics  of  the  1 ow'-r  r<-rt:  iar  period  ciashkcsken). 
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Ncgol t au skaya  t ho  anticline  of  west-rc  rth- ves  + ern  s*ri  ke/ccirs“ 
is  arc  null  late  a ty  siluriar's  tar  ,J  -schist  *-hickrers,  by  4'i;o 
vclcancqc  nic  quartz-nrorhyric  * ickt  ~ss  o*  lower  Devon,  * y *le  «-Te  1 1 

• ■ i 

fields  cf  limestone  of  Dover  - lcwn  catlor  end  ty  the  la  rot 
P'uzfcol'skim  trass  of  jraritoiris. 
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Pcqcl  fa  t.  key  a’  f:clir«:  . 


Mat  •!  : • ! : of  boring,  i n tpr pr et a t io n c f jeep  hy  sica  1 la t a,  r < 
cn  ♦‘he  outcrops  of  ;>a  le-c?c  ic  f o r ma  t i or/f  c uca  t i c r allow-1  as  to  assn;i 
the  ccr* : nun r i cn  of  th°  jnlec7cic  s*r  uc*  urcs  of  c u t 1 o * i * ud  : .r 1 1 
strike/cours  •-  tmm  t surrcundirq  rinirq  ccns*’i  ic*ionc  umlft  * be 
jacket  cf  »r  vr'nyROzry  ^ ikh  do  pcs.i  - r. . 

Under  Tashkent  trio  surrounding  t p r r itcry,  ere  isolate*  Tael  k<-  r.  - 
and  Ch  ina/sV  lya  synclinals  with  -heir  diviiirg  Yanqi yul • skov 
art  ik  li  i a]  1 yu  of  w»  ■ *-ncr*h-we stern  s:  t r i ke/ccurse. 

Tc  t f sen*  1 Tash.-  <rd  passes  ♦ bo  Chi  r.??ska  ya  synclinal,  - 
arranqe/lccat  ed  across  tit  5ynl  ar  ’ i rrkc-H  c r ? ha  n tauskc.y  grow  r c* 
uflif* /\  i s«  s,  and  t ho  { urokkelesski  y lewnwarp/ trough  of  pal eozoic 

relief. 


I n ♦ o vied  wit.  1.1-  rht  limits  of  ? truc*ur?,  are  widely  develc :< 
the  undifferentiated  - ' r r nr  rccarf era  te  f or  ir  e t i c r/c  duca  * i or  -on1 
vclcanco^ric  rcck/sr-->cies  rf  *i.e  avr ; aqr  carton.  Tr  *!'°..  n-rflole  of 
told,  is  dov-lcred  the  sand-sol  it  * ccf|.kx  ci  C r dcvic  ia  r - Silurian, 
treken  *brouqt  by  the  q add  r e-si  e r i*  c- gr  a r cd  i c r i * c v vn>  intrusive  ccp;:1 
cf  *he  lct-cms  of  th  iveraqe  carbon.  The  r ceser'--'  within  *te  liiri* 
hett  of  data  cf  th-'  s-rurtiirc  and  -to  ft r qre n sk ca c dcwnwarp/*rona'  of 
the  ance2i*cpcrfiritrvvkl  and  and*?.  i*< — caqitc-pcrrbyritir  s*  roc*  in  il 
for  mat  icna  1 complex'  r n*  1 ewer  ar.  d iysr?ie  carter  *h'-y  q i v<  crcurdr 


. -f- 


■v  » •■j&jaurar*** 
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ccr?  ijei  t }•  j • ;■,♦•  iiict'it  .1:  cci.t  irua*’  icr  to  t hr  west  of  a i q r f,n  sk  c v 
syncliral. 


Y a r.  q i y u 1 ' -Kay.1  1 - * i c 1 i rc  ; any  r * ' e t<  ♦.  he  rnrtl:  ab  >ve  - i ~ . c r i h ' ! 
syrcliral.  I r ♦he  r nr  1 • > ur  cf  r ♦ r up  ♦ ur*  , have  fcul  la  r qua  op 
develop  ui'n1  p h • 5 und  i * ♦•  r<-  r t i ,*t  * <.  do  Ion  i to  m:  calcareous  ror k /s  t r r i >■ 
cf  avera’t  - tipper  V vor.  ard  lcvr  carter.  f r ♦ v«  ror-h  rr  vino  r‘ 
structure,  i arrai  •;  v '■  eca  + «.•  d with  n.  Tashkent.  In  mi  an  *■ v ■ * *t»- ; •» 

and  veget  ai  1 > -qr-rt’wi  r j Hn»to1  e arc  revealed  nrdcsito  or  ph  y r i ♦ or  , 
♦•heir  tufa::-  xrl  t he  * uf opesc bani k i , which  relate  *0  ♦ t->  reread 
£ t r uc'f  u 1 a 1 tier  of  t>  . Hercyriar  cycle  cf  dev*  lcp^ent.  The  ir^ruri  v- 
reck  of  .'-true*  ur«,  accordirq  *0  cat;,  of  iraqr  et  c n e-t  r v , ar«*  rf^roren*'  • 
ty  qabbro-d iorite  anl  arared  icr  i*o.  Accordirq  tc  structural  positirr 
anc  the  character  of  nTrcrrr*  rock  /:-  per  i<-  - Yanciyul’sknva  *ho 
anticline  is  continuation  Kayrarskoy. 


Paqe  2 c 2 . 


Northern  win. 3 Yin  ; i y n 1 • s ko  y ai*i.  dines  chances  gradual  lv  *0 
Tashker*  cy  polinal  (its  a x i ; also  stretches  in  west -n  or  t i.  - w os  t«  • • 
direction)  which  is  rl-mnea  by  the  c : a r ? c * e r i.;  t i c d eve  lorir^' r * cf  ♦ ; 
srednckarbor  ovyxLh  r,f  1 i mo r t a r y- v e lea  ncq®  r ic  r cc k/rpec: ie a <>f  tlm  1 v<  •-  1 !•* 
ard  acid  ccirrcsi*io'i,  by  the  molarscidr:  c*c  i:a  1 1 ? - porr  vr  i * ic  f erm*  ic; 
cf  the  lower  P e lt  i a a period,  d < ler e'  d *r  * tc  ncr+l  ml  nnrthca  c'e-i  r 
than  q . of  "’■ishkcnt , bi  rt  ret  u w <-  s * are  r c v »■  a 1 / re- 1 e-c  t e>  d * h c ml  7 ■ ‘ - 
dacitic  porphyries  c*  ♦he  iv-raqe  ember.  been  i n * rusi v reck  -r 


sm  »v-  -•*  «.• 
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irsiqri!  ir  u * ly  3»»v  I I * hr  ki!  ( rc-  = ’ t rit  c-jrar  riinriT  ivvp  com.  3*  vs- 
cf  the  a v r r r : ■ ciu'  on. 

Tashk°nt  syncl i «<  cct  idei  con t i nua  tier  * west  ;ha vas  kcv, 
a r r an  g e/1  ora  f e d 3 •:*  w r*  •.  ft  K a y r?  r sk  i v an  1 r a s h k y 7 y Isa  v oy  intirl  : r. 
c£  Cha  + k i 1 1 • c 10  sp  i : /ri  i )>'. 

Th“  Frakh  iai.r.  i 1 i*:ctnyr  r ♦ 1 tic*  urey  are  dctre-shacrd  ir.  1 -ire 
character  i7f d Vy  1?  v huv  • * r ic  f ti  tctun  v i *h  *r  al  rupt/s^p  -p 
incidence/ i rof.  11  the  south  ■«  i rye  . The  st  r i ke/c  cu  r sr  of  folds  ir 
sutlatifudiml.  W i 1 * h varies  ficir  > *r  r V.  it  , lerqth  f rot  1 0 to  r v s 
The  wirar  of  folds  ar<>  retry  1 ici  tr  i 1 y ♦ 1 e fractures  of  *■  10  third  an’ 
c f higher  oilers. 

F r actm  - iislocaticrs,  w 1 ’ c 1 pass  a lon’g  t he  w i ngs  of  fold  - t • 
along  whir!  t h-  mez  oka y n C7 c y s k i v c r oc:  k/s  j pc  i e s are  tov<-  1 for  r.»  3 r 701 
depcsi*sr  'ey  t laces  ir  terevate m h ■ to*  iens,  which  caused  ♦ 
nadvigi,  aprarenhly , caused  a?yirive*Ly  r‘  folio  rein4"'1  out  ado v~. 


Sytrliiinnal  a owriwa  t y/t rout:!  s \»h  err  length  is  EC-6  0 kir.  an1  v 
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Ip  ‘I  ' ftructur  nf  y pc  1 1 rc  r iu  t , participate  also  vvr  i> 
carkor  i -*  i ou-  and  ; : T’  ir  U per  its.  Tt-  t),r  aa  ici j*y  of  ras«-  r i • 

s yncl  i nor  i •.  1 downwa  r f/t roughs,  intrusive  I c lies  a r * a I .;*-r  ♦ or  * : 
then  | f [il'linil1  ry*  * n j ••  j r ♦ s . 

As  car  be  seen  frorr  diagran  (Fi;,  124)  , the  re  jion  ..  or  " 

wholly  is  a r r a n y o/ 1 o c a * e d c r t h < nr:  ten  certirtatiep  of  \ , 

Sha  vafFkooo  brakhis i r kl i ncri ya,  ccn  , ir  essence , v * * * tfn 

sod  imer^ary-vclcano pen  ic  thickresses  cf  carhcn. 

In  tho  upper  Palcozoir  peried  occurred  the  f cr  t i t lon/r-  duca  4 
c v a 1 i r ; ert  cf  the  u ■ t i try  osed  do  t ress icr , which  deposited  cr. 
grid/netwer  k of  rectilinear  ci  circular  fractures.  However,  iso 
similar  depression  ■ ; * k e-  h v.  r i *=  d pa 1 c e ? c i c hasencrt  could  r.  c*  . 

It  is  necessary  * r>  r.cT(  t;<  vi  lv  fla*  occurrence  of  the  wir 
folds,  which  esci  1 1 i -os  f r c it  1«  t j0°.  r r:  r^pcrt/ccmnun  irat  i .r 
!*•  of  Kunira,  the;  - PV  f KMf16~  cert  lat  icr  ncthod  of  ref  r act  e 
waves]  i r d i c a * th  timer-4-  hcrizc  n»  il  f c li  ior.  cf  Carhoni  f or  cue 
Upper  Fair  .j7oi  c complex  ir  ? haurvishr  V.  cr  , P^rtirskcrr  ar.d  Payr^ktin 
dcvnwaif/t roughs.  I"  r yrskc  y t in  n/d<  i terrier  arc  noted  t h <■ 
pheremena  cf  diaririt-m,  which  ♦es  + itv  ♦ c the  presence  of  planter 
chenooeric  f o t Ti  t i o r:  • . 
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inter  mecii  a4-  c le+u-  r t:  1 t f c t r n r.  y it  i ar  d * yr  iciLlv  q^o  s v nc  1 i r a 1 , in 
the  i t f c i n •!  ♦ i r n t h'  Kt:  irant  icl<-  t 1 v - r fleck  »er*c: 


RFLIEF  ( f [>  AI  FOZC:  IC  ! ' : f "F  VT  . 


Wit  Fir  the  1 i ir  i t or  Tr  i f h ker  1 5 kc  :c  rr:irr,  r a IcrToic  * - 

buried  1 earth  1-2  - by  the  Ticket  of  •m?cki>ro?cy«‘kiki  u nor-i  ♦ • • <•  t 

kilometer  i r ’ is  at  r 1 ’.qed  cr  a l s r ] i ] t marks  Iren  P 0 r f o 1 0 0 r.  n lev-’ 
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Thr  eui  : 1C-  of  ’■b  ral-czoic  haceincn*  <-  f Fi  irashkon^skotjc  rqic 
? x[  f r i f ref /*  a ? t o t hr  <:  c ir  ir  c n/ q“  r r r d 1 / t c * r 1 . ukiai  ccnro  fr  - ” t * 

t he  west  w V « r.  ■ i t;;  * - j r h varies  in  a f par  iters  If.  fC-*)00  (t;.  i.  '\/U) 


Aipcn  t thr  bn  ;ic  c 1 1 /f'h'ir-  r t .c  cf  t h <-  suificp  cf  Msnni“  , arr 
separ ate/lit  rated  t : tpl i f t/r ises  Karzhairxgaskcy  , Pr it as) 

chu  ley  r v t ('  »r  * ’ r.sk  oyr-,  Ya ro j yu  1 • skeve , Czr.a  esu  b kutrskoyo  an  ! 
CBe-and*-a-!  • ’ f ; u t u k - ■ lej  ■ 1 , , ft  1 k i y .•  r i Tashkent— 

■jclcdrcF*  r r • ; 1 dow  nwa  t p/t  teuqhs  an  q *'■«'  ncr  *-heast  err.  closi  ro/sber  * i 
c f Fayrak  knirskcgc  dewn  va  t p/trouqf. . Thr  na  jc  xi  t y rf  t !iq  •>  on  * ?ra  1 
cf  1 1/e  1 omen  ts  is  com p 1 1 c 1 t e d by  thr  pcsitivf  ant:  ntqative  strurtm-s 
c f h i q he  1 or  1 or  , which  arr  reflect -■]  i r * V prccipi*:a*ior.  of 
mezekaynozov  i ir.  th«  fortt  cf  articliral  and  syrclinal  structure's. 

F r c it  th«  n Yarqi  bazar  tkaya,  9 a r v ,1  <•  ao  I • k a % 1 5 v r c 1 i ra  ! , Kyn  jra  kska  ya, 
Ishan  ku  r ?anc  / i ya , Chin  tzskaya  anticlines  they  pefness  consi  ?*»ra  1 le 
fctil  1 in  in  in-  ;izt»/‘li  itr  nsi ens  and  1 n cr  (UCC-60C  it)  a f»1  i ♦'u  do  . 


Th-"  co  r me  n s*ri  k^/ccur  sc  c f t • ccl]/e]etrcr*r  of  t ho  r . 1 i f < * 
the  sotfac<  >S  paleozoic  1 semenl  is  northeast  er  t,  with  t ra  ns  it  i j j 


Fritaskk*  nt  sk  i <h  caul  v racfff  ever  cn  '■or'i  west  *-0  Dzha  us  urn  Vti  ir  key 
Pa  leozc  it  hn.c  »«rt  cn  north  ir  the  r qi  cn  of  f"  i r surety  i.'  • art 
a fp  rox  i ina  ♦ i r.  j - npo ) rapii  ic  su  r t a cr  ( a . s c 1 u-  it  a r k ■“  osril  1 o p f :oi  ♦ 1 0 
tc  600  it).  rhe  total  lencth  ct  thi  r 1 i sed  ’ore  within  1 i*  jr  r o 


*-fo  stud  i*-  I 1 r • • a i : ; nor-’  than  / 30  k it  '•  i * h.  ♦ ) a v e 1 a 7 **  width  ’’0  '*  • . 


VT 
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The  w i *■  ri'hf  i 1 i of  the  utlirt/iis-s  Frit 
surface  iirn  N-rha  4 ! r i:  r va  t ur  f . In  4 1 c racier 

n c r 1 1:  f as*  •*  l r in!  cl  *■  latit  uoiral  ’ i rpr*  i c n ; 
Kelesskcgo  d > • n<' i.  in  j , L * is  «■  a t • r t t.  har  the  C^h 
uplift/rise,  *!i  sU  iK  '/ccurre  cl  ‘he  lire  A wu 
subneridicnal  tosi-ior  wi.ete  ti  < rnli»f  forms  sa 

dewnwarr/ trough  wi^h  v c 1 u t » marks  13CC  m , ‘'her 
watershed  it4  orient  - ' in  suh  lat  it  uo  in.a 1 iirectic 


P •.  C I. 


• n 4 

0 i*.  i k } c ! 

il  1*  v 

of 

Vi; 

su  r a t y , 

it  ! 

i v 

4 he* 

r 0 i i 0 n 

cf 

S 11  c 1 V ii  m nkO  | r 
* f £ y 1 : o } t : ft  o 

dd  1 *>-sh  i pod 

tC  *5  011 1 h W r-  n t 


Weg+err  in  loci*-  1 rzhausuEkui^kcvf  uflift/risc  w i*  * atsclut« 
marks  + 100*'-CU000  ;n  m -!;•  su!  mer  in  icr  a 1 li  rec+  ion  wi-h  hardly  ! y 
noticeable  S- shaped  curvature,  which  ere  j osft  ♦ h n ron*  '-'<e  • * 
viryaticn,  divided  1' v f irc  d c wi  wa  r r / 1 ro  11  g hr  . 


In  parallel  t0  *he  u p 1 i f */r i set  Fr 
i tsel  f t!ie.  f)llowimj  lire*-  zr  no,  which 
K a r zh  a r * 1 u k oy  ■ uplift/rise  and  trace! 
the  *!a  y-(.  r** n 1-  1- h i 1 t , Y a n 1 i V u 1 • s k 11  y u 
Oflif t/rises.  P ale o z oi  c h a s <? ne n t 1 * 1 ■ ■ 
than  in  * - p j ced  it  j/pr e vicus  zon*  , es 
where  i+  nc  ;“  <1  "*va‘  • r ir‘  1 i e/r^r t c 

this  7 01  *'yc*OdS  2CC  '•  t . 


i 4 a s h k ■-  n 4 ' k i < 1 c h u ] e.  y . - 4 r*‘‘e; 
irclud~s  cn  northeast 
further  tc  south  n«s4  through 
ini  ?•  y r d a rshr  h.  inr  *•  u v u *:r  cut  r 
v 1 1 1 lie  considerably  5 ■>  •-  : r 

recially  in  the  c n.  *».  r-  > o t i o 
cr  dcfth  10  0°  m . T h • ps**  i.* 


1 he 


;•  ! . e^t  - 1 znn  s cf  urlitt/ri 


£ are  divided  hy  ♦ ?.**  * p>  1 * . s < ' 


system,  whir1  ir.clud  r *1*  Kelep«kiv  arc  « ur  tk  ke  lesski  v 
dcwnwart/*:’lii  . v i 4 - • n 1 i 4 i 4 : c ' wh  ich  * h c lo1!  o*  4 occur  t ore 
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of  fciisFBP  nr  2200  n.  The  5 yste*  cf  i o w:  v a r p/ t rcuch  has  a re  l'it:  v • 1 v 
sirall  f *,'’iO  ( *cj  km)  j ■ i a widtl  to  2f  k it  . 


Faqe  2 C.U . 


1 5 ir.o3*  d^f-plv  su'.i  iisrqpd  the  Tash  kc  nt  - cc  1 c oner  tepsk \U  svst.em  cf 
kwri»at)/troiiijt:  , which  cover?  considerable  sr-a  in  tl:a  ••as  of  t j e 
territory  in  question.  The  det*-)  of  the  cccurrercc-  cf  basement  h n 
teaches  300  0 n.  The  r'-rt  cr  this  zone  exert  is  2^0  km,  wi.  •’  -h  - 2c-30 

k it  . 

The  majority  cf  u rl  i f t/r  is*-*  and  dcv/rwaip/trcuqhs  limited  and  j 
freQuenfly  rr'-rsed  i v fracture  dislocations;  displacement  on  seme  of 
them  reach  bun  ire i of  ••  : * e r e . ]arar  c-ian*  it  v cf  fractures  ca  ur-  r r 


the  block 

structure  :f  fcaseaert. 

an  c 

the  f rtSTCf 

c f 

displaccme 

n t / m c vc  me  n * s 

ever  ♦ h f ir1 

i i v 

s q icur  d s tc 

assume  4*ha4*  t h - ' 

relief  cf 

t h 1 su rfac 

of  baseirept 

t c 

a ccnsicerabl 

€ leqre^  ir  caus* 

by  tfe  t ac*o’  ic  disci  ic'Ter.t/irov'1*'  p t s cf  r<=[  a rate/individual 
bloc  k/mc  1 ii  1 e/u  i:  it  s.  I"  r e mo  va  1/d  i s*  a rc  e fret  the  minim  cor  s tr  uc  ♦ i m , 
c f K a r z h a r * a u - k u ra  iti  y , r h r b.  1 cc  V / ircn  u 1 e/  r r i t s have  s u h la  * i ♦ u i i na  1 
str ike/cours  , ind  nil  ipprcach/approxiraaticn  tc  a ou  nt.  a ins , - 
acquire  northeastern  or  i=  r titim  . This  is  explained,  ir  cur  c-irirr, 

" r c s t j-  i a t f o i me  m y a i croq^nic  metiers"  a*  •■he  end  of  *h  ' neogep  and 
quaternary  time. 


Paleozoic  depoii--.,  beqinninq  from  the  5 i 1 tr ian  and  op  iini  lever 
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Permian  , are  cveilupn-  ’ L y Jurassic  ani  Cr  f t ac  c c us  deposits. 
Ccnseguen 4 1 v,  ir  t h u-  cer  Permian  period  ard  the  arias  and  nar4iall 
in  Jurassic  4 hr  j a 1 ozoic  Nirnr >-  rt  cf  ‘■he  j c verasya  of  i •:*•<  i re 
denudation  v : 4 . r h ■*  4 <n  >p  a t i c r/>  d uc.i  t i c r c f the  s t;f  i irient  lv  nov-»:  4 n] 


in  the  formation  of  relief,  played  i clo  and  cerudatior  proc^ssos, 


Thus,  ‘he  contemporary  re] if f cf  paleovcic  basement  one  shculd 
consider  as  i<=  n uda  t ion- * t c 4 c r i r . 


STPCCTUF.M  FLFf*ht?TS  C?  v I 7r.  '*  P Y f r 7 r y a . 


The  cont.omrcrary  structure  cf  F rita^hkertskeco  leoicr  war.  for m/s!  a r 
in  the  ext ->  r4 /elcnaa  4 ion  cf  t]lf  prclcrqfc  jeried  r*  tire  of  Alpir,e 
tectoqet  csi  r . rt?  basic  features  a re  c e tee  c 1:  v the  rrosoncf  cf 
Tas  hk  e r4 -q  o 1 cl  noste  r ; k > 1 fee4-  hill  cligccen  -Cuaternary  period 
fcacir/cet  cession  and  me  unt  a i r i a r.  q •.  r cf  \ .-‘“-rr  Tien  Shan. 


Tashkent-aolodr. /'r.t  retail  l asir/derressicn  has  complex  tec*  cnir 
struct  ur*-,  i4  is  ar r m a - / 1 coa t . c in  4h  rone  of  ‘hr  art  icula+  icn  rf 
two  larpe  structural  complex's  aid  serves  as  the  ‘■ransi^n4  hour  darv 
bet  weor  r o'*-n  la  4 for  m nn  v ir  rrege,-  and  the  "'ureniar  pla^e/pl*  4 for  a. 
Basin/  lopr-.ss  icn  from  north  is  surrounded  hy  the  elevations 
Fritashkorf skikh  chulcy,  frero  tic  cast  - hv  Kirzhantauskini, 

C ha  t k a 1 • s k j ip  i and  pen  ran  ir.  :•  Hi  iri  srine/r  i dees,  it  ft  cm  sou4h  - lv  4l- 
underorcurl  c c n t i n u a 4 i o n r-  c f K u r a ir  i r k i k h a r:  i Firtnlitauakikl 


*3B-  «> 
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r a r r 


o pi  nt»/ r i i Into  wo.*-  its  bourdar  ior.  trt  cp^t  f d,  hero  it  : . ct  r r no 

is  fused  wi4.i  Sy rdn r ' ins kc y syneclise. 

T be  wh  ich  surr  ound  i irir./  in  : • tsior  spire/ridges,  I in  q in  sc  1 
in  south-west  direct  ion , r c r Iriov.jt.  1 • rr  tr-'  clctfrd  hv  v so?ni  r. 
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t h p y are  r e present < i by  t h < sec icn ; <:*  cent  i p c rs  r y u pi i f t /r  is es  ..  r i 

depressions.  It  it;  indisputable,  . true*  ire  cf  co  v»rino  t ho  y w < r 

developed  :v-n  under  conditions  pit  f crire  rneqr  ir  c de/cond  i t ions , a r d 
crly  irto  newest  * i it  wore  fcrir/shap^d  order  rc  r di  ♦ i ens  of  tl  e tuch 
larger  irohility  of  basement,  wh  i<  h cave  rise  tc  cf  the  narrow,  door; 
synclinals,  livil'd  v v • - v<-  n narrower  a n 4 i r 1 i t a 1 ridqc/rarqes.  "he 
accu  it  u 1 a t i on  cf  proc  i p i 4 at  i c r cccuned  lerc  m ic  i ircr-"1  complex 
ccrdit  ions,  w i*  h less  ♦ V consistency  of  faciles  situation  he  which , 
they  testify  t he  an  o nw  ns  rest  * c*  scdiirontiry  ccv®r  ani  th»  r o ntr] 
exchange  of  raaritiai'  m l continental  Tcde/ccnd  i t ions. 

F a q e 2 i c . 


It  i<5  characteristic  ft  it  to  •act  tier  cf  s vcyst  v»n-r.  i * s lav  ou  ♦ of 
structures,  which  partially  ditfrrr  f toir  the  plar/lavout  for  th° 
underlying  and  coverini  1>  resits. 
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distinctly  drawn  on  the  curvatures  of  Mr  initial  ancient  ;;urfac  of 
the  peneplain  cf  f'u  -ni  cf  the  tal  < c?c  ic  * i tjr-  (kalahina,  1 rf  4)  . 

Along  with,  the  loci],  sufficiently  intense  notions,  wh  icli  usually 
gravitate  tr  the  zor  c cf  and  it  r-iicral  f nr  tirrs,  i-  notr  1 
s vedoy  1 y Icvrye  uplitt/rise  cf  Me  territory  ct  7ardnogo  ri«r.  shar, 
Fcvprovr/!  i a v •'  1 e y e s v a ry  ccn*ra  st  rrficrs  arc  the  intensification 
ercsiv<~  proc  sses,  which  led  to  th<  htcakdcwr  cf  ancient  surf  ace 
the  emergence  cf  contemporary  ccr tract  relief.  f sovr  ye  mountain 
ranges  (Mgauskiy,  K a r zt.  a n t a r .c  V i y , pshemrkiy  , C h 6 1 k a 1 • sk  i v , » *c.  1 tc 

west  gradually  they  descend,  and  within  the  1 i ir  i t s of  Tathkopt- 
gc  led  n ct.-.  pop  1 1 hasi  n/de  pressi  cr  , tMv  a n r cc \°z  / coa  t rj  with 
srdiire  ntary  cover.  In  t he  similar  case?  i?  observed  the  replacement 
cf  large  linear  pal  ->C7oic  sM  tic  tores-  less  ir  -he  s izr/d imensi cn s cf 
braclyantidinal  or  Itti  cc  fet  r t v folds  ir  nozokaynozoysikh 

deposit?. 

T h<  i ti  i * : i )1  K ar  7 1 i * u s k eg  c , Chatkal’skogc  and  Kuraminskt 
s p i ro  / r ’ 1 ■ r o • • ;••••  linear  s * r i k. c / cc  u r s e , whereas  in  *•  hi--*  limits  r f 

* a n s u i ) * : i ' > y » r.  i h ' ni  n a 1 i i r k o y rlrvitjcnr  appear  *■  h ->  r a r.  y - e i 1 e 1 ] v 
oricr  ted  folic,  kupolv  ard  brakhiartiklirali.  I.  A.  Pet  rush?  v • ki  y 
( 1 0 c h ) cot  ; i i t r . . t i not  a ' t ' t residual  rc  ll/(  h irai  t?  o f a r c i ■ r ♦ 
relief,  lut  ir  cen;  • j 1 1 * re*  cf  i ir  1 cca  * i on  s as  a result  of  ♦ *,r 
curvature:  of  t h - surface  c f prcirpsrrcic  sutstratum  in  1 nr  o 1 o n i 1 
rcr,  unifoim  increase  ir  tpr  structures. 


ar  • * 
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I r.  trt:ct  'iral  ratio  * i spire/ridges  cf  Viest^rr  Ti^r.  Sh:m 
represent  * 1 • legan t i kl i na 1 i » t : c r j •.  i,  ir  essercp,  by  pa  leo^ci c 

r cc  k/s  pc  cie*s;  bv  ♦ h ir  places  cl  o^t  r the  aie7ckayro7oyskiye>  deposits, 
which  ii  the  Tajoii*:v  of  cares  appear  alcna  regional  fractures  ard 
have  asymmetric  strucf  me  c f t * e t y p <-•  c f cre-sicf  d qorstov.  The 
syrclinalr,  i r ra  t.  !■/ 1 oc  a t e c it*  ween  * h e it  , remind  r ifopodohn  v<-  valley- 
cf  vhc  typ<  cf  i rah  ere. 


* 


* 

i 
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T ash  k r>  r*  - 10  lod  n co t c p.s  k a u h asin/de  p r c ss  i cr  ccnr^i  vc- 1 it  re  If  ir 
cl iqocene  of  t h»  ur>l  1 1*  / rises  vc?ily  iravrrl  ikhsya  ir  egant  i k 1 i na  1 e v host  err 
Tier.  Shan,  ‘•’•'at  qav  material  lc  r powerful  n c 1 assoc  (Ryzhkov, 

I Iraqi mev , rtr. , 1 q ft  1 ) . 1”  *hr  western  par*  cf  tfc  has in/d  c pro  re  icr, 

are  ohrerved  “ho  siqr/ot  itr ria  of  involvement  ir  the  process 

pest platter  mo nn ago  orogenesis  cf  the  static  sections  o*  "uranian 

pla  te  / p la  t f cr  n , abou*  which  i*  is  icss’tle  t c judge  by  the  irakiij  n rro 

active  of  contemporary  tec+cric  retiers  ir  the  kizil-kums  (Rig.  1*1)  . 

The  axi-  of  Tirh-t  r .t-gc  1 c i r cst  e pey  c 1 1 a?in/(!err‘'ssior  is  or  i «~r  ♦>  .1 
almost  a*  a cut©  angle  *r  t;,<  s*rik~/cciiisc  cf  Hercyrian  u pi i f t/ r is^s . 
This  difference  in  *he  sfiik  /course  cf  » 1 p i r®  ard  Horcviiar 
structures  is  smoother)  fc  sett;  wes*.  Among  the  folds  o* 
has  in/dopr-'ss  ion , at  °parate/l  ih'  rater  he*  1 i r I eri*«d  ard  n>»w  ] v 
form:  hereditary  rof]  c*  appropiia*e  Mo  terms  cf  Hercvniar 

structure."  in  th<3  lay  rs  cf  sed  i rte  r t a ry  ccvci,  rewly  forme]  *h  v 
i r i t i a *e  f * c h o form/. -.ha  re  1 as  a res  ul*  c f Moire  tectoqonoFi  s t 1 » v 
ran  he  enre-tei  wi*'-  ♦ ;,f  internal  structure  cf  Pal  ep?o  ic  nerio1.  * n 
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the  na  jcti*y  cf  case-. , »•  i <■  y reflect  ♦ h*  t«=l  i -f  cf  the  bascnier  ♦,  vHc? 
pies^rvf'J  nf*cr  tie  i : a r ranqeiror.t  of  F^rcynian  structural  plan/laycut. 

The  newly  formed  su  f r i tn  pcsed  structures,  ir  esrf  nc',  "are  ‘•iirre1 
ccunterdocVwisp"  (according  to  V.  I.  Popov)  arc  M-ey  ire  mcritcred  ' v 
regional  fractures  or  the  f o Id- d isr u pt i ve  zeres  cf  northeastern 
strike /course. 

Taking  into  pccoun  *■  ccrirunicat  icr/ccnnect  icr.  of  cor- em pora  i v 
structure  with  th«  oso: ennet yarn i cf  tv<  strrctuic  n*  pa  loozcic 
fcasemert,  the  alrost  linear  ler?*  ior  cf  fold?,  ♦ hef  r mor  t>ho  1 rgv  , 
pcwer/thick  r :rs  and  facies  cf  *•  :e;:c;  ifr  of  me  zcka  ynozoya  , th <*. 

presence  of  interruptions  in  ster-ij  ng-accuirola*’  i«-n,  v«  is  isolat'  d 
w i t h i r the  limits  of  Tash  ’<e  rt-qo]  edn  .'S^e  ps  kc  1 hasir./depr»ss  ion  ♦ he 
following  ar*-  icl iral  and  synclinal  verer  . 

Fage  2f f. 

The  onc-ar.d-a-half-syrdarFirsk.i4  a r tic  1 ina  1 zero,  vhic! 
ccr  responds  * he  Ka r z i a r t i us k c y group  r f «■  h>  up  1 i ft  /risor.  of  t h-  r r 1 t • f 
of  Fa  1 ecz  oi  o period,  \ > i £ * a m 1 v a r * 1 v itself  the  lamest  acccrdi  i ; t ~ 
size/d  iirensicr  ami  in  a ir  f 1 i t tide  positive  structure,  which  is  the 
direct  continuation  cf  K a r z h art  a usk ege  anticlinal  uplift/rire  wifi  u.. 
subsidence  cf  joint  -o  t \.t  r id«  cf  h asi  r/de  p res  s ic  r . I4-  dj  r*  irr*  lv 

drawn  cr  tlx  roofing  of  file  cg«  i.e  deposits. 

Structure  of  zone  asymmetric,  itc  rcr  ♦ h wes  t er  r.  :;lnpa 
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r a ** 
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akrapt/sr«*<*r  **r  than  ,-oir!  . This  is  caused  1 y th  rresencp  cf  f 1 ■ 

E r i t a s v k Turkey  rol d - ? i t u r t i v>  zon  which  c r M.«-  step  /aha  j<  r of 
terrace  r of  Ch  irci.i  V.  m iunp/i.  reps  ir  the  f owe  r/t  hickn^ss  >’  i *-irc+lv 
fixed  hy  tfr  deposit  f c £ t r 3 a t f cr m meric  flccr/staor. 

P r i t * :;i'kcn  tsk  a vi  *ol  I-  lift  r * i v 1 zere  1 i^/tfstr;  on  ’■he 
continuation  cv  if,ir7hat  tiuskcgr  frnc* ure . *p pare rtlv,  explcsiv*- 
d is  p 1 acf  n 3 1;*- ' "'ov  eipo  n *•  r i:  *hc  r erk/t  \ ec  ies  cf  Paleozoic  period  ever 

this  f i ac*  'ir“  ca  used  * ho  formation/-  incation  c t flexure  in  * • • ro  - a r.  d 
cainozcic  layers. 

The  o a - - a n i - i - t -If-  vi  far'  i r ..  Kn  u anticlinal  zero  i <-, 
arrange/lcr  -i*ed  on  t .•<  -•  le  va  t*d  v i r.  -}  of  r r i + ash  ken  tskoy  'ol  i- 
disruptive  ?ot><  . on  north  i»  iraichi*  with  Kelesskoy  svrcl  iral  zone. 


* 

b 

k , 

r 


Tht  zor  • cor  si  >t'  of  the  . c h«  1 c r.  - 1 i ke  a trance  <3/ located  local 
folds  cf  dissimilar  structure  and  i.  characterized  or  a whole  i y 
deme-shaped  fetm  with  ccir  r 1 ica  t i c ns  ir  the  tcrir  r c local 
trachyar-iclire.  Tb->  n •jci  i *y  cl  folds  stretcher  r ret  no  ft  a:*  ♦ c 
south  west,  with  a h r u pt/s  t e - per  (to  10-  .*  c °)  rorttxoa+prn  wins. 
Angles  cr  incidence  durir)  scut  h e aster  1 y vires  dr  no*  exceed  1r>-/r:° 

The  larjt.  t ar.*iclinal  fold  with  outcrop  ir  tve  nucleus  o’ 
paleozoic  rock/s  roc  i--s  is  Kara*  ausx  ava.  rot  it  are  charact  »ri:-*ic 
nadviqi  in  the  south  wine  or  w!  ich  are  rut  Cretaceous  and  n • o i " 

thicknesses  ,*  j ar>-  lisrurt-d  ’error,  r of  c !*  i r c r.  i ^ up  t.->  t 
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Gel cdn cstorskc y ; ;>y  risers  ire  ♦oucb^'l  uf.cn  ever  * he  young  illuviur- 
c f va  1 1 1 y r o * Chirr h i k . 

Pskentske-Bukir  -kaya  ai  ”i«  lint  zcr<=  will  nrv<-  away  fr  c*  ♦ h> 
south-wc f'riklinal:  of  * >•«-  C ha  f.  k a 1 * r kc  gc  so  i r.e/r  id  g»,  on 

ccntirnatior  cr  which  >rr  ar  ran  cr/3  cca  f (•  c * t f local  iuri-i  fell:, 
which  ar  • * oar  a*  c/1  i 1 e r a t e d due  *■  c acl  ether  t y ♦■he  i *•  r> 
erdul  yatoi-3!  -lymi  low  rw  rt-/  *rougl  s.  The  folds  arc  characterized  SV-H? 
ty  strik-  /ecu  r so  and  si  it  Tier  fern  as  ccrparri  vi*h  *■  1 n folds, 
develcte--:  ir  adjacent-  inticliral  zones. 


Sou* } w try  Fsk  ntske-Fukinskey  anticlinal  ?cn<-  is  complica  ♦ • I v 

f ract u t € 1 isl oca tions , what  indicate;  thickening  is  y >os  on  * 


roofing  of  Paleogene  <]■  resits  a r.  d nr  i ghherheed  wit;  Me  a r i *■  t a yck  i r 
fracture  whirl,  sc  rv  r it  the  err  *i  r u i f : c n of  the  sc  r*  i or.  of  ♦ hi  r v .*  r - i 

ischypso:. 


% 

•* 

►. 

* 

i 

i 

* 

!" 


K 


* 

> 

♦ 


Re  khi  -i*  ■ko-Pi"t  ill*-  auskciva  anticlinal  zone  ic  *ound  OT1  * h-  sou*-' 
c£  Frit  ash  kontskogo  t rier,  sc-rarate/lil  erasing  i*-  from  *he  wr  ;»<-n 
ter  ir  i nat  ion  of  frr-.ja  nr  -.oy  fcarin/d«  prossicn.  7.  cr  r is  d<->  v 1 o p a hn  ir* 
the  cert  i n'inf  ion  of  ■togolta'iskccc.  nj*1  i f ♦ /rise  ir  Me  oas*  ir  ' 

EistaJ  it  mskoao  into  w.  i*  . Pekhrat  '-ko-F  isita  li  tauskaya  anticl  inal  to*  c 
is  outlined  i n o xf  r r,  -/<  1 c r.  qa  t ic  n nri<  * har  ICO  hn  with  wilt;,  i ■ e • . 
Within  its  1 in  i \ -»  • necurte-r*  i the  projections  f'e  Pa  1 ^o?  o i c in  ir. 
Eevainirq  :M  i;rfnn  s arc  r.  u 1 net  c - d under  jacket..  In  oast  err  par-  i • 
the  nuclei):  of  *«kh  n it  okcuc  v p 1 i f */ r i s r , p i rtr ere  neogof.-.  layers. 


'V  * 


F aqe  2 c 7. 


Or  ’hf  ,nrrM:  of  Prifa;  kcao  ret;  icn  i r trozodaynozo  v.<  <it; 

ctloz  her  i’<l  , is  known  t »• laror  c r cur  c f ‘■hr  f c Ids,  whir1  ar<  u roof  ♦ 
j rt  c a r ♦ i <:  1 ? r a 1 an)  ~y  nc  ) i n 1 zone  Ir  r he  nuclei  ct  anticline  hy 
r laces  outcrop  paleozoic  r cc  k/spccien.  If  ctse  r wed  t }.•»  The  1 on-  1 iVr» 
sul  st  itu4  ion  ct  rone  if  1<1?  hy  e + h«*r.‘-.  At*-  cu*  1 i rr  d *h«y  du  r i r:  ; * h r 
continuation  of  Man  sunt  inskege  »r<l  general  i rskccc  ur  ] i r ♦ /i  ir  . 
their  term  4 a e ; • d i n ’ o • -i  ‘ i c r r rnii  1 the  s t r uc  t e i a 1 r 1 an 'la  vout  ‘ r : 
Chatka  lc-Kui  aminskov  soui-taii  system.  Ir  correction  wit  * 4 : i r v . 

F . Vasi  1 * ko vskoy  (19^8)  it  ass umes  t * it  her < in  pa leozoic  1 • ■ ■■■■• 
a result  of  t !••••  tectonic  mot  i cn  £ of  talc  uf  created  th°  t 1 a* 

articli res  and  the  1 : : ' t<  whicl  i r d me  zo  ka yi ysk ikl  lepo  if 

correspond  + lie  inticlinl  zero,  per  . na  1 i rr  k a y a a rd  111  a nsur at  i r ■ a v ■. 
with  the ii  i v i lin  1 1 - \ rydzhilg  ; T : k r \ and  Kelesskoy  synclinals, 

Boaonu  li  r.skaya  ar^iclir.al  zc  r is  arrarced  lrezhuii  *>v 
K ay na r -Fa r y 7 h j Igi ns k c y a t.d  Pel-  sr  kc  v svrclirals  ard  rt  re*ch  <•  r-  frc? 
nc  rt  he  as  * * c south  w : 4 . Ir  r.c  i ♦ 1 .■ ■■  i . 4 <■'  r r -.1  itect  icn  it  :;‘rf  fet  : 

i tse  1 * ‘o  4 ! ; 1 re  z r i‘  ■ / cf  k a 2 v - 1 *cv « 4 s,  cev-r  j r n par*  of  * h-~ 

water  sh<"<-  b *■  4 w «-  r * 1 i i v>-i ot  y c 1 <-  ;;  .1  r d At  ys  * (Felon' kiv,  1 ? 11. 
w i 4 h i n ti:>  1 i ir  i * r n 4 7 ne,  sir  s e pa  r a *r  / 1 itr  rat  e d severa1 
tracl.  yarticlinal  f o 1 . , which  lave  irvn  retrie  structure.  In  t > r 
south  ~w  * d i r -c  t i o 1 m ♦ f cl  d cf  rent  wi  * h places  sharply  ♦ pc  v 

change  s- 4 r i k /com  s 4 •>  * h ‘ latitudinal,  an  d b v place;?  ♦ h - v : i ■-  ■ t : - - ; 


yr 
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r a r i: 


u r d f i ycunq  n i • c i p i t i t : r r . 

W it'-,  ir  * li  1 i r i - of  T ash1,  e-i  *-gcl  o<1  r.Os  *-c  pe  kc  1 t •isir/rlr  rr-srir 
judqirg  by  ♦ :ic  i o : :*■•«?  cr'  th<  •-  *j  i : ■ <-.  ft  rdlFc?oir  pc-rioc*  , -it  * 
arranqe/locat  e -1  r h<-  : u ; - < i articling:  , b h icl  , {.csrihly,  ->r  v as  t 

ccrtinua‘ior  c t I o j c r a 1 ] r s V y a r t i c 1 i r a 1 ? c r r . 

Zc:  f i obi  r.cr*  b b.  f-'tr  si:-.-  i.-  -’isruc^ec  tv  f ract  iir».5. 

"err  ura*  iriskava  an4-  ic 1 i ral  ?cr  c'-r'i  c t a r<  ri  • o*  f‘,f 
parallel  fo]  is,  w h l c 1 sr-  outline  1 frcit  nor  tf'-ict  to  ::  o u ‘ h w >s*  . 

A ire  ng  tin  itself  by  hren  n tenr  it  ; keet  j - is  * t e «■  ms'ira  t i v .rye 
u f 1 i f t / r i . , c c:;  t 1 i - 1 1 i c • tn  **  v t 1 v fracture.  Th^  • irr.  li  t u • ! -• 

‘If  d is:  lac*  ••  rt/rtov  -p  •:  * of  ‘ < : • - r r.  / r r . c i c s of  chalk  r-.-ar  He*  q 0 f 
a.  Tn  1 1 a r >i  r 1 . ii o"  -i  f 1 i . ‘ / 1 i r,*  , en  tcico  -t^>  rrct/oTocioF  of 
Faleozcic  :n  no  1-ir  in  j v>  i r on  - Ci*acecus  deposits.  t;,»  ->p  - 1 

strict  ur  < ilr*  1 .•>  • - • i ; • * , i • wire.,  especially  son  t ’ - v * , 
c c in  F 1 i c.  a ♦ * 1 v * i r 1 ! : : a , < I i i crept  inniMes. 

Fob  a ini-  : ant ic  1 i - a 1 told:  in  ♦ hr  t r r tr  cf  struct  nr  a 1 --cm 

s u t pn  r i io‘)  ; a : -i  t rt-  -jclcdncstr  r:-  kuh  1 a s i r / i - f r<~  rsi  o r. . 

C f i r r ■ :i  i f s t o - fo  ! c-:  - ~ t p j.  = k a v i , i r r a ‘ t-  ? ‘ synclinal  t a s i n/  •'»  ■ p r ■*  ' 

is  sul  f ic  i-  - * 1 v roanl  ■ • rrc*rr  i c f r r m a * : c n / e c :i  c e ♦ i c r . w ; * ! i r in 
limits  r a 1 -c  ?.  r io  nr  k/  pec  if : bill  lie  ret  tc  left'  In-.'  *!  ir  ? . ' 
ir  the  i oft/  r ries  tf  facko*,  are  Maced  mary  fells  and 


C c - 2 * - 1 h 


•’  c n 


,rr  ^\[(y 


di  £ cc  r t i n u i t i - t> I :•  tn*  < a t r } . > r n e i <?  patal  If  1 * o * !•  hard  r f 

cnf-and h,  1 f-.  vr  i i:  - ,r:'  i ■<  •:  i : 1 r.ci*  ior f , rcrthfc*  r*ern  '•ha  p t 

Gul  istar.a  t ! •»  r*  i i k*  /oou  ; s<  cl  sync  1 ir.al  is  charged  • v w as*  -nor*1  - 
west.  i-p  Tho  r : r t >■  r a r 1-  cr  [ -rt  cf  the  y re  1 i na  1 i • lav  ),  ai 


cn  south  w<  it  i . * ij  . 1 wit*  a p j i ■ ii  s k c y and  **  i rzara  va  * • ko  v s»  rr  1 \ n-il 
zcnes  art  i:  : v • 1 1 ■ t * : * - s;  de  o * h u r g r v steppe.  A 1 mas  * . r - i r *= 

area  is  lor-«- J tv  t nia  ♦ ir'  ••  r v f orm.t  t io  r /e d cca ♦ icn  ehoso 
pcfcer/”bii  sr  ?i  ttic  ; /t"-cCi  p.  v ‘ he  ires'-  emitted  oar*, 
scuth-ra..*  *■  it  a n Ta  r ' ~ , * - -'ever /thickness  c t kay vozovsfc  ikh 
molasses  ejccoed.g  2 Kir . • ••  -m  ict-T i «t  j<?  featorrr  cf  t prev  . of 

the  dev  1 • r * i ■ 1 ' o 1 1 • t i nucuj  cef 1 ect icr  1 uri rcVayno;  , 

especially  in  oligon  • • rt  ry  riod  the  compl  ter.ess  cf 

stratigraphic  cu  t /s  • :-t;t  •;  oi  : a ltd  * ..r  . ■ a v ir.an  i festa*  irn  of  •>]  i r a * < ! 
rr c t ions  . 


Thr  X‘.  i -ssKaya  synclinal  zone  i ; artance/lccate-d  on  the  nor  M r 
F t i t a f h k <">  n t r--  k eg  o r^tio-  and  s^-p  f r a*  • / 1 i 1 e r a * es  f yrdar^in  eke- 
c re-and-a- h a 1 f anticlinal  zr  re  f r cm  fho  Pogo r a 1 i rs ke/ . 

Fage  2 CH. 

Thc  striko/coursc  of  ? o r. • varies  fr or  '•ho  ircridicral  *o  the 
latitudinal.  f r roqio-  KyngraKfkcy  anticlines  Ke  l‘>ss  k.a  v i rvrcl  its! 

zone  narrow  its  Lf  ind  re  ?e  rs<  lii  « - ; < r inscuth-w  * , being  • : ■ 1 
with  Kayr,ai -oar  yzhi  1 iiusk  cy  7 or.  •.  lo  rr  rt  h^as*-  i*  in  c-  a-  *•  5 > 
forms  fch*'  err  1 he*  w * !•.  £rin>- /i  id  cf  k a tv  - - acc-t  - and  port  h^rr 


¥ • 


CW  \-l* 


slcjes  to  ;i  r i 'i , - 1 icrcr  \ 1 i f h*  1/  c it  i i • 1 cy*  C.r°+  if-'.' 

iEelen'kiv,  1 1 • > 1 ) . 

I r • wing:  ! . i ■ ' : t 1 1 cu  + ci  t 1 1 * a < oils,  Pal*  i m 

neogei  p<  it  . ' ■ . to ri  vino  itrupt/sto  ■ •' i - 1 i • i • n 

eciry  1 ica*  i 1 v :-upt>  1 . m >?»  a t v tic  wr '*at  p/* 1 cug  E . 

Tho  structure  or  rc  na  ir.  ii  i ryi.clinal  Msin/c«»t  re'vn  an;:  - 
A r ^ f ray  r r-  ry  i ir  key 
diacrair  ( F - ■ . 1 ' c ) . 


M/5T-7'  - 1 1 ' i 


FFACTllFF  riFLCCATION'S, 


Tectonic  '1  i - cent  i nu  i *•  ice  arc  evretcl  y <i  i ve  r r e i r seal  h , t h < focus  c 
manifestation  , str  i k ’/courses » r^‘;  ■•■p*h  of  lav  i ro  ar  d i«-ne!  i n.  1 

published  t I,  ' large  r.u.  fer  ct  diagrams  cf  4 1 •:  c lasri  f icaf  ion  r* 
discontinuities.  w<  will  d«*sc:  ih  cr  1 v t i.*  that  diagram  bv  vhicl  -I 
adhered  to  in  this,  wet  . Tc  mcc't  i i •-* a 1 cne  shculd  rocogni7- 


crier,  tat  i or  ir  r,  p ac  > ini  ‘he  1.  j r 4 ci  v cf  development)  * ic*  or  r , 
vczdeytviyu  nchiye  4 < 4 hr  : see  r * i rn  i t y and  its  frrrn  b-asic 

p a r a m e t e r s . 


Tn  (5  iaorair  (s»»  Fi  i . 12h)  are  iivi  ihr.n  ill  fract'ire  , 

reveal/d  * c* / k p<  • result  cf  t • :1  • ica  1- surve y ii  • • 

ceophyric.il.  werko  roriic*''5  and  ferine  ir  P r i t a s hk  “ n* 1 on  r <••  : i o t . 


- /-..  juitm 


i-lt 


»CI 


n n f o 1 1 u r r lv,  t r r ic4  urer  >ir  »•  t m'  i c>i  i rsu 1 f ir  lent  1 y.  Fx 1 st i r 

k r c v,  ] e 1 c*  ir  a k r it  £>••>.' si  Me  4 c r r 1 y a t>  p i c x i n i 1 e 1 \ sy  4 e ir  a t i ? =■  r : ♦ r 

j 7 f t * « |7> , 


Ftat'Mn.'  dislocations  of  n ; i o r tv  us  on  difforsicr.il  ori-'-ntitior 
are  group  »•  i i r to  4 •:  • n ■ r k r t-  t ' V < c f t ! r + e ns  , v 1 : c 1 a a : e «■  * t r - 1 v 

with  t h»  pi i rat.  i structure*  cl  e i t f *■  r e r t periods.  T i*-*r>  ■»  r<  tt 
fracture  if  rerr  li  v-  > 4 r r , r utl  a t i 4 u a i r ? 1 , r crf  t ca:4<  r:.  it-'’ 

suhireridional  striko/conrse. 


In  cui 

> r ir ion  , 

V:C  1 a v i tl  r;  4 

h(  r 

i ’in.]- 

crop.*  of  linoii 

f r ao  t u re ; 

occurred  ir 

•’lot. 

r o z r. 

ir , tut  j t c 

a r t 

c s 

* il 

1 earlier. 

T 1 is 

i ? 

c c r f i r it  c ii  s v 

the 

fact 

t 1 * t tl  ! ■ 

si  c 

S4  I 

i V * 

/course:  of 

f nr 

4 n r ->  s 

reira  i r 4 h»  ; 

■ *•'  r 

a 1 sc 

, 1 r y c r r!  it' 

3 i ip 

i * r 

c f 

the  region 

in  q 

nest icn  - 

in  Sre dr  : v i 

1 a r ' i 

nsk  c 

y ■:  rii  f?  i c r 

(AH 

v a 

. c 

f K u r i r: ) , i 

f-;  'l  r*  j- 

4 v rr  r " i ct: 

Shan  (V.  G. 

'crol 

“V)  , 

in  Vest  err 

1)7  t < 

k i s 

tar. 

1 *! . r . » k h 

...  , . , j 

a 1 rv  , ' . ’■ 

E c r i s c v a i i 

I . F. 

Pi:  7 

a y 1 c v ) . T t • 

r f for* 

i 4 

is  ncre  rig 

; . 4 4 o 

rreaV  re4 

a tout  4 i ' > c 

f t h e 

1 V 

i : u cf  i i a c t 

UI  cs 

, t 

u 4 

itrt.  4 4 V o -i 

r>orvi  s 

e f 4 1 . c i * 

irterre  :<•::*  'r.-4i 

on . 

Sc,  h « fractal  cf  north west ? r n d ire c tic i (Kara^^askaya  ■ • • 
ircst  in  tf  n 1 y t hoy  revealed  ir  ’ewer  ~alcc7cic  4i  ire,  usually 

accompanying  + ’ i * or  -t  ►>.  i ~ kladki  cf  ( ' < 1 «■ c r i a r.  s*i  ur*nral  : loci/  •. *ao  • . 

The  f rarturc  ::  ot  ?u  h 1 .i  - i 4 r.i  i ra  1 ; ti  ike/ccurss  ( n n • sha  n ' V i yi  v:  * - > 

arc  f u h r a i a 1. 1 e 1 to  * 1 ■ rlira+ed  r r»  nr*  n i ps  c f .If  roynian  i.-e r i o i , t ] i <-< 

ir  ra  n r * i > r 4 4 r s koy  ■'  ♦ 4 n>  . . t ti  ► fracMirer  cf  n c r t F c as+ e>r  " 


C c-2  }-"/f 


PA  <; ;■  1^0 


str  ike/cour  r>>  (t  ran  n v«'r se- 1 u n £ v a ns  k a<l  » vr  ten)  were  r 'V“-i  1 in  tr,.<  re- 


Faleozcir pe 

r i ( . i 

, i R t c 

Alpine 

cyr  1<- 

are  cr  rresert 

• i . . v t r v a r •-> 

"livirc",  w ! 

i It 

the  t: 

returns 

c t 

su ) 

me i i ti ir  r a 1 s tr  i 

ke/c:oui  s>  (Ural 

system)  a c*  1 

ye  1 V 

no’’  r 

veal*  d 

i r 

* C 1 

a 1 <-  e 7 c i c r e i i o u 

- jnjnVa  1 nozo  1 . ket 

time,  Id-  h«  par.i*"  cr  1'  /i  Vjt-r.'f  cn  whirl,  crcuried  " k o 1 ov  v e 
disp  latf  jfr.t/*ovp«cn  tr;,  1 1 • y u r • • r w c n t i r tit  ] a + e a r-  3 c >nn7fiic 

r e £ t c r a * i c ’ . 


Northwestern  syr.t  cf  fracture:  (K  AP  AT  M SK  A Ya  ) . 

Tie  la  roes*  fracture  of  *}. is  ry:  fp^  are  arranger  ir  'he  r.o!'hM;*i  rn 
part  cf  * >•••*  i ‘Miori,  ! a ♦.  -*  r s * e ♦ rei”  jin  nrces  in  r cr*  hw^ate  rn 
direct  icn,  cot'' pi  ica  t iff  * he  i lock  * c c t r r i c.c  c f t'aicr  an  I m r r i t cr  i r • 
n a tj  n a t i c d <-•  y a t e 1 ' r.  o . 

The  ■;;*  :;rl  f ■’  i * u : n/ rec  ul  i a r i*  y of  *h  is  sysf<!i  cf  fractures  i n 
their  sui  f :ira  1 le  1 no  i-irr  wit!  * h«>  Cc  1 cf  Caledonian  kjo. 
Afparentlv  *'•■.  ey  war-  r*  vrale  ri  arf  ivr  lv  ir  rarnekal'lornkoye  Mi'  and 
were  renewed  in  the  initial  for  icd  cf  ,:e  revriar  tect  oo*-n  »si  ?,  a r ' 
in  the  i ; w ' ■ t ; c : , to  ».  Lcl  test!  l - s t h<  pi  nc«  :1  - , 

magmatic  reck  of  thi^  period. 


Tn  Cha  t k a lo-Ku  r a mi  i ns  k i k i mountains  these  fractures  a r * known  a:- 
s vs*eir  o t ' r'M  • ] * s k i k 1 f rarf  ret  r,  w ;lc  in  Karziar.t  auskikh  - 


C c-2  <-l> 


•pi- 

Ogamskikl.  Th®  * ii  • * ■ vs  * c m rui  *c:  • cr  K u u l e 1 • s k i v , K®nkol • Fk i v , 

Arashani-kiy  in?  Dzh  ’i  l.t  v . lyrkiy,  r u*  * he  ncrr  ! - * *»*»  n'i  lorou?  trino'-.. 
s ystew , w 1. i c virtml  1 > con*  ini: < ■ *■  h<  f i rst . 

K u n’  • • . v i v >rvt":  ■ i ■ ■ ouir*  lerqf  £rm  * h is  it  pa=?f 

froir  south'  i t t c n f : v ' «-  : t tlitcuql  * we  c t r f f i r f ; r f * ho  rrv.  i r:  o* 

Kurani  iif  <«•  ir  i r«/r  ’ 1 , ! .<  a ii  w,  » • r o t * he-  t i v*  ts  cf  Iv^t  * a . ( * he 

right  1 1 i h u ♦ i r y i of  t r p r e r ) , c t \ tj  i . k * a s a y a n i the  vill  ii»-  o# 

K hod  7 h i k-  r ” . r • <?x  t . • • • Y v * i • fr  ]T«n*,,fion  cf  rc*ck/sperier  w i*  '• 


g 1 i nk  c v 

or ••  n i v i 

1 n * ( 

Heir.* 

cr  f nctu 

r«  , Y 

V the  t-lcngit  — 5 i j > + o ] j r. 

cc  1 5 , Y.  y 

linear 

loo  re.;:: 

ion  i r 

r cant 

i i n 

part 

and  f v ty.a  ehain/n-  *wer-- 

c f £■  r r i r 

. : . r owe  E / t ; i 

k r.  c r y 

cf  ?cr 

r ¥ 

c cCf 

ir.  The  17.  i ~ i * h rf 

inc  id e re 

-v  it‘»r 

was  d i .;■ 

1 act  1 

* o re l 

♦*  r 

a f t i 

t a r angle  of  S 0 - 9 0 ° . 

Scuth-ki 

t win; 

OUli  t * 

(in  A 1 p i n e 

*■  i *]» 

• - r 

crtheas*ern)  on  1 k • . 

A l ( 

notod 

shif*  1 i 

t lac  t 

t»‘*  r * /? 

C V •' 

-rents 

1* c 1?  kirr  1 .-£* 

shift/ sh 

eat). 

The  reek 

/ f p c e i 

rs  c f 

7or 

' 1 r • 

fariri  ti7ate  1,  r'  1 o r i * i 7 

are  guar 

t ri  7.o H 

ana  ozho 

2 * ■ 7 i)f'  r 

v.  T h 

< r«= 

are 

'fikes  c*  roroh  vr  ie s , 

granite-por ph  yrii  i c f < irhoi  i * es , >r<-  in  sc»«  sect  ion ! - • ' 

packager  of  li  west  on  * o 1r-r  r !v  width  and  f kr  ly  lonq-h. 

Kerkol 'r.kiy  frietur*-  is  aiiiro-  1 re  t*  heastern,  a*  a iir*a''c« 

13—  I1*  k n o!  p e .ly  dus  h c h>  j c , a lrc  i r * > r ««- c t y * l r r cr*  ho  is*-  ■ r n •-  e * r < r ; * v 

cf  Kurairi  rrkoqo  spi  r /i  id  n , passer  * h r c u «j  * *h.e  s c u * h si  u-<  "avatavt, 

t he  crcr.  in <;  of  Ch.'sn'i-Kiiyfy,  r 1 • Pi  -'dat  ere  nskeve  p 1 a to  a u 4 o »o«i*t  r 

c f Ararli)  i , * h • r it  t ,irt£  i:  r-  i e r the  i e r cf  i * s c f pa  1 no, go  r . 


r r c r / • i < i : • i r < : • * * r » \ |rr  i«<  w 1 » h 

quaitzii  in'-c,  >7  l • • r ) , 1 v rhl  rr  i ♦ izat 1 c:  -ml  enio*  i7a*  icr  . 

The  pcwf-r/thiekt  • * ; • ■ - r t ! n n(n+  itirr  - 200  m , a i k c .v' 

quartz  toi  ;•!  v:  !•  11  ' :•<  c 1 : 1 r ' t • ■ £ . Ircideioe/dron  i r f h* 

snestitelva  or  nor*  : 1 , * it  ji  a;  sir  r t Is  »?ry  corriVTal  ly 

t a i £ c d r c 1 *■  1 art » r t:  ' < * / n " • u 1 r / u r i * . 

A r a;' h • r V i v f 1 .r*  iir<  r .jsfc  s at  on t c er.  I k k i r u and  Karasavn  . T 

p css  it  1c  coi  ♦ir.uatior  ♦ 0 rc  r t ! wr  r t i : »>r  *a  raa  ret  ir.Tki  y fractu  f ii 

which  if-  1 r.  w • r - i . : r'  u * 1 - a - : * t ] ot  1 / it  c d u 1 e / u v.  i t c r 0 C 0 m . 

Incider.ce/-1 10  j i r * . • r -»st  i te  ] y;j  or.  net*  hcasf  a*  er  anile  of  7 r - 0 r 0 . 

T te  chat  if  Cf  *h°  r c 1 .«  irq  ret  V . r ! ♦ r f | tf  s€i  Cf  of  ot  her 
f ermat  icr /•  * .icat  ior  i : thf  7cr  of  ♦ l- i - fracture  ar«-  similar 

K e n k c 3 • r V.  c.  t r a r 1 A r a ~ h a n s k c a 1: . 

The  pe  r icr  of  v 1 ••• ' 1 • r «•  i k 1 Ir  rMiur,  t e s i d es  * h os  ■-  « 1 i c h w f r 

noted  atovf,  if  i nc  1 1 - , *•  1 ! 1 r < 1 i r * n 1 1 a r c e/ 1 rr  a k low  ns , i n t c + a 1 i t y 

h e i r g *■  h f t cu  r ia  1 y ¥ ! ¥ ’!  r a r- : r »•  go  f»r<  t k sssarskoqo  g<  ot  - c to  r i c 

sectors  of  Kora  mi  no-'  1 i a r:  f v c y struc»ur?l-t  icirs  rub?on«*. 

The  zer  * cf  KumVl'skikh  ‘lacturop  as  a whole  if-  t h • step  or  1 
vzhrcpo-t!  i ft /cheat  t* touch  v.1  it  t the  1 i c 1 - n cu  r t a i r mass  of 
northeast-fir  \ 1 ock/in  oi  11 1 < / nr  i ♦ no-  r 1 erf  ur ••  aril  is  novt  1 to 
southeast . 


r 


0 9- 2 3- 7 f 
F aqe  2 M . 


The  Uqainskaya  '/err  cf  f rart ures  cf  t h - vi  1 1 ao<-  ru  uirrar 
irt  ersects  K 3 r zhant  a.  u rk  uy  u r ’rue  i ui  j1-  iisru  tivc  ?cr"  in  no  r * h-  n<  1 1 - 
ncstcrr  dire  'tier.  3 t r i r t l v Ug  a m s ► i y fracture  if 

esta  Misled /install'd  for  the  first  time  h v V.  k . Vo*  -or  (1904,  1 *>?  P) 

cr  left  hoi1?  i to  n.air  along  valley.  is  expressed  hv  * 'r  < tectonic 
contact  o f ♦ h--  iz.v ~ s. * iy  a kc v of  the  1 — f t s h c r = cf  i i v : vit  1 « u 1 c a r i * • . 
cf  the  aktashskov  thickness  cf  the  riclt  slots. 

The  roc  c/sr-ecies  of  ‘hr  7orr  cf  fractures  are  crushed,  ic 

/ 

irtersely  n^rici  ti7  )te,:  , cUcr  it  i7»  " , oni'’izEc  , crossed  1 v calcine 
vein/strands.  The  s»‘.  fitel’  cf  fracture  falls  ir  rcr^  am  a*  an 
arqlo  c f 6 0 - 3 C ° . Eastern  hlcck/ module/ unit  i ? raise  1 on  2 0 0 0 k . 


a 

f 

i* 

'* 

b 

! 


Tc  northwest  the  fracture  intersects  the  watershed  of  si ir  /r i oo 
tc  Karzhantau  and  of  sources  r cf  K •:  1 e c i«  lcs*  urdcr  me  ook  a y r.o  zc  v s k i m 
jacket.  According  * - q^c^  hvsica  1 data,  it  is  outlin'd  i n rocV/sr**r 
further  *c  northw>s*,  ilncst  tc  r, . r h i t k e p . 

In  has  i o r,  t.h  - v-clcr- , accord?  r j t c «j.  r . V as  i 1 kovsk  i v * c la*  a,  f ~ 
raised  western  wii.q,  wiicl  established/ irstalled  f i cr  th  ■*  h yn eon •-  * n ; • 
position  cf  Cretaceous  deposits. 


* 

ft 

t 


The  (jgamskaya  series  cf  fractures  (their  it  is  more*  than  1 f)  is 
fccundary  an  c s.eparat  /literates  c ha  * ka  1 ' sk  u y i silzcne  from  th« 


■■ — — 


W ■ 


r 
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Kura*in?ko-Fargai.skoy.  "rn«  a?  a w i- *'’>  1 - has  vzhr  cscvy  y c!itirart<- 1 

T 1 * f r a ' lira's  o : ’■hi  r urcu  f in  rH  ft  [.art?  r f ♦ he  t >rri*oiy 
ccm  f a r a t i v > 1 y rare  a;  i u«  fin-r.  Several  tiacturps  is 
ceveal/det  irted  under  v.^?cc<3rrcic  jacket  in  Er i t ash  Vent skov  plai 
cec  f h v s ie  a 1 methods. 


Sufclatitndir.il  system  ef  ftac+'ii  (T  V a h * c b h S K P Yn ) . 


I 

5 


£ 


Thp  s-yr  tern  nt  :-uMat  itu  iiral  c rac*  i:r--?  is  JevolcFod  r«iir  nshches  * 
in  Cha  t kalc-<urairir.  3<  ik  b rci  i t,a  ins,  i s 1 ?r?  ce  ve  Iocp-1  in 
Karzhantatiskikb.  T n * ' region  of  -hc  development  of  *ho 

irezeka  yrozov  kogo  -jar1  *■  of  Frit  ishk.entfkcoc  c<=gicn  tv  o^ophyoir 
iret  hc<3  5 a r-  reveal  ».i  *•!••?  ?rarc<  i.or--~xterded  fractures.  They  a r 
cfcser  v«d  only  in  the  r .jicnr  cf  the-  icv<-  lcprrnt  cf  paleozoic 
r cck/s  pe  ci  <*■  ? and  ha  r civ  + crch  upon  *■  he  purrrincunl'n*  sodiir'!n  ta  r 
ccir  plexus  of  ire  zoka  y non  c y a . />;  rarer'-  lv,  this  if  explained  1 v - i 

that  t bo  suhlatitvHjral  fracture?  of  rarrenloczcyrkoqo  la  y i r g w 
developed  t r jer  ter  w i1-  la  t j ♦ud  i na  1 nal  eczcic  plicate  sTnctor-  r 
talcs  a i ^special  1 y ict  iv^  it  t ho  rriHlc  cf  n a 1 e c z c i c:  pc  r i , a 
tcuaro  ehc  - n d of  t-h  -‘•a  r;ef  have  already  teen  consolidated  *-oje 
with  Berov  r.  ian  sfrn  enures. 

Karach  a*  atiskiy  Cncture  it  p<iss<>s  alone  the  south  slope  cf 
ana  logo  ur./s  i t i 1 a r svtr  -/cido-'  of  latitudinal  str  ike/courrr . ’ri- 
te karachat  an  ire  Located  ir  .30  k rr  northeast  of  lashkon*’.  ft  ore 


^ 


3 


t V 

r t ^ i r ? 


i 


cutcrcp  t tj.-j  leozoic  r r r k / : | < i r , ■ r > r r ‘ e : tv  acid  n i ivr  n i- 

tuI can  i t » n d t he  i i t ■ . 1 > f : ! > : t : i '<  s k < : v c 1 < s i : i i ; : . 1 1 i ‘ - , • 

liaestcr-  n 1 dolomM.  • c r ''re  t carhor  of  * he  right  shore  r cf 
Chirr  hik.  T!i  • r < i-  c I o r - I , trcdoiriiintly  ccr  t i tier  t 1 1 Cr^tac^'yi 
de  posi  *:  cf  ;cit- ! wir  i ■ at  1 : » i r ml  it;  a 1 -irticlire?  are  tort  art 

c v*-  r t u r t:  • 1 . Nt.jger-  * i r k r • sr  cr  ov  r t r us  t tectenir  cor  tart  s •«]*•» 

rileo7oic  vulnr  : top.  Tl  • audited  •-  c f disFlac^m^nt/nrvtt-r4-, 
accordin'!  t <•  \ . p.  ViMlkcv  kiv  f 1 c*  4 1 ) , is  located  700-  1 TOO  ir . T ; c 
surface  of  smeat  it  n 1 ya  falls  ir  ncrr!  at  an  anclr  or  41°.  Frac‘ui:« 
irtc  kc?*  1 1 1 enuat.o an'  hides  itself  urder  the  alluviums;  of  baMi  r 
cf  Kt- 1 ps  , !u-  in  th-  ir"  i‘  d is  r lac-s  * rraces  r r f chirch  iv. 

M . n . Vasilkovskiy  ( 1 9 4 0 ) s p ir  a*-  •''/literates  o - v ° r • h i f t r . p ft  : 
the  deposit  of  npoo'-n*  thickress  in  the  teqirnirc  cf  iua  + er  r a rv 
period,  ♦ t.  ■>  app lit ud  ; f t::  *■  pi  u * ’■  hvc-r..  is  * o t j a 1 ‘o  100'  it‘f. 

the  f crirat  ion/ jduc:a  t i)r  cf  e ach  of  five  terraces  they  wop  no*  • ' i4  ♦ 

ty  t-hc  a ir . p 1 i t u es  of  movirg/s!  i t * i t.cj  ■ ir  1 1 n its  c-?o  t , 

f a <7  e 2 f 2 . 

Curing  ‘hQ  formation  or  Khcdzhik  n*.-:<cv  ^rracf  fror  Mi« 
p to  1 y u v ia  1 1 ny  k h loams  of  shift,  «or<  «-e  r , and  ‘he  f irs*  n'crv^  ■'n-v 
ter  tact  r of  Chirch  it  ( Ts k a nde r s kav a)  - ncviri/sh.  i^tirjs  r •’  al> 

in  the  1 oa  e s , co  ve  r.  i •.  ; ret!  ] r , tv  ‘ rctr;?cviriv'  n r ( Ilf  ru  . Ml 
this  caiii'ts  th<>  s:hifts:,  whirl  proceed  at  ♦ v e present  M"  , al  ♦'.rn-'t 
the  fracture  has  a r.  o i * r ♦ ag*  . Y a r a c i a * a us  k i v f car*-  are  ir  t.  t-r  r oier 
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c t Pz  a t h,a ..  1 ” r i<  : 1 1 ■ r.  v ; ■ t £ v j t c t h **  < a r 7 1 a n*  a r <=  k r n u c l a ■:*  i re  rf 
ret  thras*  -■  t r s t r i k • /con  rf  «• . 

Ncr  1 1 - ku  rata  qsk  i 1 fracture  stretches  it  re  1 f f r cm  pout  h r o * 

Karak iya  » • r of  Pink-  u 1 ak  and  ha?',  a 1 e rqt  h 17  km,  ir.  inci de no e /d r rr 
ir  the  s s es. ♦ i ♦ • 1 ya  i r -cut  h h e ar ing/rhuo  t S at  s ] e r q le  t o H 0°  . 

1 r * I 7 c r:  of  fault  it  i s fossiMf  t c outline  four  rut,  t h« 

difforir:;  it  terms  of  character  enrlcsi  rg  recks  a r ’ in  tr.r*s  of  ' 
s tr  ikc/crurt  • of  s m e r t i t c ] y a . T h ° first  cut  stretches  i t £>e  If  r rrm 
itcuth  r of  Karukiva  *■  o r aliralvk.  ?t  ri  V e/co  ur  s c of  fault  hero 
net  +h  vertpj  T and  we s *-ncr  t h- wci- 1 <=  t r, . Tit  sere  cf 

d istur  tarce/bre.u  k.low  n passes  a 1 c r q * he  contact  cf  carlfn-vc  rcr  kr  v i t f 
quart?  porphyries  and  is  acccitr  ari<-  1 h v i r terse  Iraqtmn*  it  icr  i r i th 
quartrif  icati  cn  of  tries  in;  rncv?.  l»®  pctner/t  kickness  reach  s r0C 
p.  On  ♦ v < rut  of  & 1 " a 1 y k s ay -Ka  ul  * d y sa  v , *■!•:  zer*-  v is  suhla  titudinal 
s tr ike/coursr  and  na  ; *o  in  cuartz  porphyries  arc  a lenq  their  : c n t a c t 
with  Alisaly  kskege  ♦ y"  grar.rdicn  it-  -pur  plus.  The  cut  of  Kaul  ' iysay  - 
tie  watershe  1 of  th*-  pa»v  cf  Fvvata  and  Tash  kntar  - has  ->ar.  t -no  r*  * - 
eastern  str  i ke/eour  r.»'  .and  passes  in  syer  ; te-dicr i^e.  Con  ve  rain  q with 
Burquriinskiir  disturbance/! reakdewr,  liscortinuity  forts  *he  70 no  cf 
fragmenta*  icn  to  900  m,  pewer/t  hickn^ssrs,  whereupon  the  roc1-/  p-rir  , 
cf  south  Mock/modul '/uni  t are  suh-icc  + cb  ♦ c note  rcw*»rful 
fraqmentat  icn  and  quartzificatjen,  dm  rcrtJntr.  The  1 u;‘/l  ,m 
(the  f riirfl  ) cut,  which  is  cutliro  1 t c the  res*  Iron  taw-is  mjf  1 l«  • 
up,  has  1 VP  V the  s -r ik “/course , which  parses  ever  *0  1 p i*  'i  o;..  .1  , 


■A**-'* 


pctphv  ri*  : , i ♦ :<  p ':i  i i * - / 1 i t <■  l t « t,  qns hse ys V cgc  rVpe  granodicr  i*  *- 


purples  ‘■ion  tilin'-  • - orphyr  ies  i r : i rff  ts^cts  1 imc  ;*-cir>  of  1 c w r 
carbon.  Piv  :ture  i torn  in  the  river-hed  c r Cigala.  I * i s ponriM*-, 
it  i t passe  * furthr>r  * o t l •'  • a;;*  *■  trough  * ho  qr  a r i t p-pnr  pl°  s cf 
Urgaza.  So,  oi  right  *■  n edae  i of  iirgu?  luring  the  ccn* inn  a*  ion  rf 
this  fracture  rock/snecies  are  interscly  crushed  and  sorici tiza  ted. 
This  fracture  in  t h as*  hides  itself  t y the  pcdmoshchnvmi 

thickneooi';',  of  flood  Ian  1 l<*p  csi*  e r cf  £ hch e r it e k . 

Thf  amplitude  of  vortical  displacement  is  d e * o t ro  i ri  -» i frcT 
carter  i*  ♦ h icker  than  Cc  ven  ir  region  K ar  a k i y a s.  a va , and  a 1 sc  or 
displacement  is  vulcanite  and  1 i n c :•  t c re , a r d it  is  estimated  *>0  f r 
with  the  n p 1 i f t/r i :>  of  rot*hoi  r w i t:m  re  la*  i ve  * c south . 

Bur gund i nsk iy  fracture  is  airarged  during  the  northern  win  : c* 
ncrth-karamazar.skol  hrokl.  iar*iMirali  a r d divides  f wo  nl  ir  a t • 1 
structures  cf  the  subsenuen*  ciders  (cor‘ral  syrclinal  f rotr  * he 
Kalina  ky  rsk  ant  id  in-*  •?)  . The  West  ecu  coirponert/link  of  * rac*ur-  fir 
the  interfluve  of  Karakiya,  a 1 ira  1 yk , ) has  rcr*hea stern  i i roc* ion  u»  d 
falls  net  i <Tfli  at  an  uglo  rf  IC-u  C°.  In  rentairi.nu  nl  a ••  * h 

f ract  ure  has  sub  la  * i - u 1 i na  1 rtr  ik.e/c  our  sc  v,i*h  a h r u r *•  / - * r> 
incidence/ drop  or  north  (neslr heryavcv,  19?£,  19f0). 

? it [ 1 i t u 1 e of  vertical  disp.  laceir“nt/Tov*  ner, * nv  n fracture  c *o  *- 
chservatir^r  in  fash ku* a rsac  - 700  a:  ’ ir  Karakiyanao  - 700-1000  i . 


•* 

* 


* 
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The  i ?:  i r f i u 1 * f.r.icn  j ••  - h*j  i n t p r v a 1 l et  wee n A Ima  Iv  ksaoir  ani: 

S a u k i)  u 1 a r ' r>  r ti  li .1  - i r *"  i!  c ur  va  t ut  • * i - h c c n - c r / i e n •'  r a 1 /*  o - •>  1 

s u t 1 a t i t u d i * 1 1 r " ■ /c  o u c r ( , < i i c iriica^fs  * | r a 1 - n o or 

hcrizcr-al  H splacoir --n‘ / itcveir*  -.tp  over  discern  irtity.  "arsti  !•  1'  i :• 

cxpr^Pf-  tv  th-->  DOW  t:  «J1  (Ur-r.c  IT)  >cnc  of  the  crushed,  rolled  n * 

nineral  roc  ks  ( • ' juartzificaticnr  se  r cent  in  iz  a*  io  i 

etc. ) . 


Eur-i  u::  ■:  L n k iy 
block /rood  ule /uni*’ r> 
fracture,  ir  loc-t* 
feund  central  jmb 


"in  lf  lividcm  A 1 ro  a 1 y k h k i y rccion  into  two 
- nor  thetr  (>•  ? - v-dH)  an:  south.  on  nor-1;  f tor 
1 w a 1 ina k v tr  > -hr  <70  r?  t -a  r t ic  1 i ne , cr.  sou  - i*  i 
r,  - v rc  1 i r.  r . 


Fage  263. 
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A lpr  1 i s p 1 a c ' ' 'ii  o n t / b c v e ir^  ■ i' t *:  ever  F u r qun  d i r rkonui  f ml  * 1:  r . « 

e 5 1 a M i £ i,  c ! / i r p - a 1 1 > | , Iy  -hit  fault  ; f nr-  touched  uonn 
pcedverkhrifii*  Icvcy  pi  ml  air. 


K c 1 1'  u 1 <1  Y rk  i y f r n"  m*  cr  i nt  Katrarui  is  t ranch/sh’int  «>'!  ‘ic." 
Miskanskoqo  : i .j c ■*■  u i • . In  !.«  advator ; Fl  augaosaya  1 ♦ prict-l.  tv  K-tr  v*  ♦« 
f tact  ur*  ii  nr  . t :rce  •*  1 f n c 1 1.  i t<  22  v z , i nc  iderce/irop  seutv  *■  an 

a r g 1 e c t f r -icn . 

D i --  j la  f ■ ’ n:  ■ n t on  f v ict  ui  i at  < wcikl\  fyuoff?  sino-»  it  pa  ; ■ 
among  uniform  rook/s  r-  j i rt  . v.  F.  Hftrhivcltcva  (1959)  rorFi'iftf 
that  thf  hcrizcntal  ■<•<:*■  irr:  alcia  f tactuif  ocfci*  verticil  (irr*('ir 

1 1 c ok  / it  c d i.i  1 f- / ii  n i *■  in  u o v •"  1 * c ■ I c r r 1 . j k n and  in  low  <t  c-i  cr.  1 

b)  ar  d r-  la  + -'S  tract,  itp  to  the  ♦ yp-  of  vzlrcsc-rHft  /shears . 

Cut  ir  vostigat  icr'-  ccifirn  M > rrrfctrr  cr  1 v of  vfr*  ica) 
displacement.  so,  ir  hasir  i ct  K v ? a *•  a ve  cisfivod  outliers 
nirhnede vonf k ikh  aci  i w i.  vulc.-.  ri*«  ar.d  *he  carl  rr.i*‘: 
format  ict./  ducat  ion  of  average  and  u [ p < i Devon  during  th  ■*  northern 
*ing  r!  fracture,  wb  r i;  r:  sour)  they  an-  atser*. 

\ 4 

Bash  ♦ j vikskiy  i r -ictur  € ii-  r*  v ii / ’ct  ec*e d ir  1925  with. 

! > 

; ► desyat  iv  rstnr.y  geological  fir*ccta  rhino  cf  kar3i?7ar3  i 11  t he  vt*  e i • 

r 

part  idfi  lime  s-tot  - Ct  cr  c.  h a 1 a faF»  > i;  tectonic  rant  a c *•■>'<  • 

the  si  luriar  phylli1  '--‘ape1  r-ri  i:-*j  c*  Faidchskcge  mass  (S.  F. 
'lashkcvti^v,  19^8)  . 

T(r  rri  *cr  needier  of  ‘he  disturb  a rcc/t tea kdcvn  is 

t 

l cstatl  ir;  * d/i  nstalle  1 : y !>.  F . Nasi  edov  (1C^F)  ard  i s call*-1  hv  •* 

\ 

i 
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Easht.-iv.if.  try.  lit  (1<nc,  1V4C)  the  sape  aut  » c i ’ rscr  i f ••  d it 
lire?  d e * i i 1 . 


Th*  w '-tfr:  cc  „ .r.or«nt  / 1 in'*  cf  fash  * a va  k « kc<.  c f ract  ur<  is  rvku«.i'  • 

lr  ipfa:l  : v Y.  V.  V n-!  1 and  ( 1^  ;j)  , and  ] at.f  h y ft.  V.  Koro!  «v  (1r'<  ), 

whc  is  vf  t-,.  s u C f ic  i - n t 1 y .3  »■  * a i 1 c f)  cha  ract  ^ r is<-  jc  cf  car-  r>  f * \ 
Eashtav.ikrkcqo  upthrust,  irrat  -.r  l/lrn*d  cf  n . Kuraar.chi  rt  valley  * 
c f Sard.  , \ccord  ir  y c fi  . V . Kcr/^1.:v,  . ^ i value  cf  i c i ] 

displace  '"•'‘i-’-  cr  _ash‘-avakskciri)  fracture  cen-ptisec  n f.  t in  - p t y.  ^ r irrp 
>•  lut  taking  into  account  1 1<  r ■ . r/thickres  c f * 1 , . . ■ . . 

i c c k/  s ( • : ■ - t ■ ' . 1 } rax  vain  jirplitud  , 

tt€star  n !*,  ..Tall  j — in  c a 5 t c r r . Th—  wi’t  cf  * ' , 7.1^  ^ ^ c 

E a S h t a V • • . isten  - ■ ■ iya  • ' 


and,  accord  i::  a to  K.  v.  v< 

r d 1 a 1 d , r a cl  r ? . <p . 

Fracture  stretch.  i* 
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7 b ° ? f r i k-  /^ou  i c t 

fracture  sutlaMti:  final. 
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n (7^°  i4-  is  it c re ) wi*h  i 
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* 

deviations  in  the  d i f 1 r - n t r-  a c t i c r s cf  fracture. 

In 

S 0 11  e 

F 3 

s * 

irciderc-y  lrop  is  f 1 1 1 - - r 

(ffO-r  C°)  . The  la  tee  t a:  * 

ot 

f } . r* 
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7 ad  rr  re  van.  Tn  t h<- 
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ajTr 


+ • 


H cr  i 7<  t * ’ 1 dt'  i i n * c »h>  »c  • tern  | 1 1 * c f thr  ft  tenure  ar  < v " 
establ i 'installed,  i n + h<  • • ♦ • • ••  • • . : . , 

t he l ( v . t zh i kei  : w - ■ i . ft  cool  d i no  tc  1 1 it  • • • i , R <. i ' • i v i ■ • : 

f rac*  <ir  • d i i-ulacfs  * plicate.,  f + rncffltcs  cf  the  updpt  Ral  eezoic 

period  a.;  t!  r i oh*  ?l.i  f t/*-  hear . Initially  sircl«  the  articlin''  rf 
- 1 - • , i • • • ii.  tnd  T a vali  ci  fracture  is  tcri  j n J ii  1 • 

f 1 ar./lav  u*  »n  9 km.  3 r t h c r n far-  wa*--  called  rar  n a n 1 1 z s v e v 

anticlir  , --cuth  - :■  1 ■>  1 v x s V c.\  . 

P a^e  264. 

I he  sane  ;c<  irred  also  1 1 the  syrclii  * 1 let  keen  the  a:  part  of  - ' • 

f cld,  arr  ar;-  /lccat*  i r.  rortKir  r 1 cch/irc  i u le/uri*  , was  called 
Bakaysitc-ti:;’'cy , in  scut  ’ - try  Tavahsaysfccy  synclinal. 

Ihcr,  a*  pr-’.;->r  * *'  fracture  i • iefin^c  as  vtlroso-sh  ift/shea 

In  ■']  x tc  r *■/'--  In  n ja  t i <-[  fracture  is  : x pressed  r v *he 

the  tri’-t  i*  it  nr  ct  r -e  ,</fr>r  i r r , hy  tie  regat  j v*  c ll/'le  t<-  r*  r cf 

relief,  v • clain/r-  * wer  hr  cf  coir  arc  mines,  hv  * h scrips  of 

the  clcsly  ; paced  i ;*■  'i  r 1 a ri:  i/ 1' i :a  Vdcxrs  with  t h<  jlinkairi  of 

fticticr,  . t < ■ . in  c sections,  specially  rn  ea  r * e r n • 1 a n • , ■ r * 

?cne  of  fracture  ar-  .-*op-e  tr  i r.  ir  M cck/»odcle/ur.i*-s  of  1 i^.-stc 
fcririro  ‘ i:  • and  narrow  «•  levari  ens,  while  ir  has  ir  Ka  ram  i za  r r-  a v a , i 
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pause  a + main  of  them. 

ficaopa  1 i nski  y fracture  it  passe:-  a 1 cr  g the  soufhea:;*<  r 1 v ■l'~: 
the  .analogous  / ; i tr  i 1 1 r u r 1 i f * / r i r-e  cf  the  rertherr  cart  of  * he  r«fj  i 
Is  clearly  e vp  r<  ! i • ‘he  t ogcr  a ] • : k i k h cutcreps  of  * ho  pa  l*o?r j 
rcck/Sf<-c  i~'-  rrit. a. ;hk  ■ t s k i k h < lul^y,  w *•  <?r  r the  ' nrer  voi  inn-tot 
Carton  i f-' rot:  : i-^posit  - tctT  t rach  yan*  iclinal  structure  vi*  u an 
incidence/ 1 1 >r  i r -out:  -ast  - r 1 v win  a 1 2 C c < c5  - f 0°. 

T he  axi;  cf  bra  V i a r t i H i t.a  1 i t + rftch-'S  itself  from  south  vn 

net  the  aft.  This  : • :‘ur-  • u* . rf . V y ►he  tract  ure  cf  the  arci^r4 

1 a V i n q , whir  - 1 r < - ■ : ‘ *•  1 ! : r Mat  direction.  T h o n or  t h v j t • ■ 

wing  cf  hr  a k!i  in  • t i k 1 l ■ 1 1 i ir  umitt.  ] on  lisccnt  i ruity. 

The  7oi  cf  f r . c - i r e i pyri  s t by  fche  ! r aomntat  ior  cf 

e nc  los  i r i recks.  t * < . « r • » t e cc  i a ♦ e d , strcralv  •?  for  ire  i a r i 

celled.  : - • ■ rg  • rcted  t k < quart^ificati  n, 

secici  t i?  .-jt  j.jr  -u  I i it  i * ir.'rt  ■ 1 t ! 4 i?i*  ior  . Ilona  r r a c*  nr  < 
passes  t!  1 i k »f  • ■ ■ ■ ■ pc  we  r / 1 i : ■ * ■ * 10  - 

w h i r h ; . i ] . it  j • t ( • endaty  charges,  i hi  :c  i ted. 

enccunterol  th<  tar  lrrre  it  1 1 i c r cf  pvritre. 

Fracture  is  ou*  1 ! ■ >1  in  lover  Cretaceous  red-colored  depcri*: 
fraqtrertitirn,  Ms-  li  ’ -.tuijrn4iri  rf  sedimentary  rocks.  In 
I e 1 • v e f ^ v y t a z h J n bv  . *■  n and  t.ercrhkcy  eels.  Ir  * h e i o o r ♦ par* 
the  region,  it  is  hown  • y qec  physical  ire  their. 


I 


* 


e of 
c r . 
r 

O r 


*-  o 


Katzhart ausk iy  fracture  ir  revt.il/rctfctcd  for  the  first  «-  i rr « lv 
kfbcr.  !*  i o u 1 1 i • i i Inn  the  sou*-hcatt<'rly  s 1 c p e of 
ana loqcu  :/.jia  i 1 1 r ; : r • / 1 i •. • o r . 

Fage  2 h r . 

C f the  v i 1 1 r u- : : . or  u - a r , t | f : fracture  i n t e r fc  r t =:  h v 1 1 <>  ? c r o of 

the  nq  an  k i V r f rac»  n : • rf  c‘Kic-ve  'tai  Ft  r i kc /course*.  ot  all 
ext  n t/f  icr  * t i or  ••  • u * nr  ki  y 1 1 •> c * ur  e c 1 ear  1 v i f fix*'  d m «• 

tight  shot  • r o*  ('•.'*  i ^ v t 1 « a p p r c a c 1 e f r a leorcic  r or  k / co  r i r ; 

fct  the  •!<-  j:r  • i »;.•  o*  * ucr^v-i.  In  lcc  a 1 it  v ft  cashes  in  *!>*■ 
ncrtheaf''n  Mr  :♦  ; • ♦ ! t .'i.-i  • < : * villages.  of  yha  y i a v 1 v k , 

Khuvsar,  to  * 1 * nr'  ; : c i u r ♦ a : f fur  t h«c  f r the  rich*  shore  r P*-  kero. 

7 c r e if  ^xi  i -rseti  : v t»  . irterff  1 y crusle  i t c ir  > lor.  i roch/mei  •-  r 
with  a power  to  2 SO  - < ' ' w h i i h the*  traces  c i the  for  a s oro  r 4 ' iT<-- 

changed  lcck/n  -n  ( i ua  1 1 7 i 1 i ca  ♦ j r *> , retie  it iza* ion,  c.-.lct  i * i ? * i - r. 

etc.).  hr.  i ncidenc-'/'i  to  t ir  +h  e pi  are  cf  rxestitelvi  (to  north  ws*  1 
an  an  gif  of  0 0-45°)  r:  0 c r ♦ } -'-a*  *■  r rn  ‘lark,  cf  the  mouth  of  the  * iv?  r 

Tepar  is  rmcothed  *■  o )0°, 

Valiev  r Prketi  i s tho  narrow  g taker,  ] niter’  r r on  nort  kwen  * ct 
f r c rr  scut  1 > ast  by  f 1 ict  ures , ct  which  1 r • Be  ve<1  tcwai  1 • • • . 

large  ra  1 c i f >r  ou  r.  imr-.-.-r:  nganrk:y<-  - ftcir  rcrtl  and  p ske»*.  nk  iv**  - 

f r c rr  south.  The  narto*  tiller  cf  " 1 r 0 e c g e r e 1 1 i c k r:  r.p  > 1 o r : v j o 

£ lows  r r'r'-\  t,  th*»  1 v ■"  r i n tc  *he  higl  value  cf  nv°rthr'ist  . 
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Ft  it  i s r k p pi  n k a v i : o 1 ,3  - 3 i :-t  i:[  4 ; v<  ,cn>-  is  ns-tal  1 nnri  11^  i 

a resul"  of  t.  he  ana  lvsi  t cf  * J • t o^r/t  Hckr^ss  cf  n-  ogor-pua4-.'  rr  .->r 
period  d~  pot  its  and  n t.  various  >•  isccrti  r.  tit  i*-:s  or  surface. 
Subsequently  it;;  oxirt  >nci  l'/  i y cr ■■  ccr  timed  qfolcoic.il, 
qecircrpi.clo-iir.il  an;  j^op.bysical  inves*  icat  icns.  Da*  i of  horii:'-  ,■> 
gee  log  ic;  1 1 pictogra  t-.hir  •)  showed  t.l:a  t on  4 hr  j r d i v id  ua  1 ions  o • 

z c r c in  "m  xtont/« lor  ia+  icr  cf  ol  i jcce  re-f  ua4  er  r:a  rv  period  4 i - 
cccurro-1  centra  • i - art  1 i 4 ud<  motions  t c >n , fixe. 

deposits  cf  cainozo io  molasses  - durina  cue  wing  of  -one  ar  1 hv 
sccurinq/c-ro  1 ing  - on  .inc+lier.  F ur  + h*=rircre  , it  is  f i x-»d  hv  a 
jtimp/d  ton  i r pow ■ r/t hick  re ssr : cf  necqr  r-a  nt  hroprqon  ic  3 no  si  4 :• 

Ir  park/fl  • * th~  coimipff  (g.  dash  ken4)  of  1 lc  who]  ••  7 it;  ■>  IT,  Jr-1 
at  a distance  20f  ;;  of  >ach  cf  l . r , t -yea  led  Paleogene  l.u-ori's  a4 
differer*  levels  with  *br  liffemnoe  6C  it . 

THe  if  ivvf'ro'1  -y  qi  oi  i h v si  c i s *■  s series  c f * he  nor4,  I ar  4 • i » 


c 


— t ' 


fracture'  of  paleozoic  1 as-i . /has*  •').  c f Tasl  kent  (T  o sh  v.- 'it , 

Karakdiry.  K>'i  v,  Cl  L r • ••  i k r k i v , «•♦<•.)  , apparent]  y , is  tfc  » ~o»  pone  nt  c i 

th<=  Karzhant ausko jo  fncur^. 

Ai-  a result  of  • j r olcqiral  and  oecsicrphc loc  ica  1 inve-jti gat  ices, 
and  a Ire  or  th-  ! is  ’ • o-  i.a*a  of  hoi.  in  j are  cr* a 1 1 ish o i/i ns t a ] 1 e a * * 
lifts  of  t r ort  h-7.  i r.S  >i  r c or  1 lcc  k/ c<3u  1 e/ u r i t v 1 o t o cccirs 

qciccfcrazrr  «♦  1 ' ncy  •>  notion,  a no  * h-  'av  and  cne  - an  1-a-h  alf 

up  lift /riser.  cf  t ho  scut  I - w<  s t rr,nf  i n in  t ion  c f ■ k a r ? h a r * iusk  ikb 
itcurtair:.. 

T hu.  , * io  Karz  '•  iPr  i u?k  i v fracture  i t i.  its  f cl d- disrupt i v z<:r  <- 
is  ar r aj  q<*/i  icat'd  cm  t h <?  boundary  o •'  sect  iers  of  t So  .1  if f^rer * 

notions  cf  upli  ft/ri  - inn  -Iasi,  kf- nt -qclc  incstcpskoqr  dow  nwa  r p/‘  rouq  t 

Sy  ui<-  nat  inskiy  (no»iir«  i*  la^r-p?  alorq  the  sout  he  iste  r lv  <=■  1 c ; « 
cf  the  n'cinr-fUt!  of  ,Syuranata  durir.q  * !,<-  northwestern  win  j of 
Chatkal'skoqo  up  1 if  t/r  i so  . It  f crirr  the  tectonic  c err4-  a ct  of  lirr  ?tr 

of  Devon,  j r a nedior  i t<  cf  t-he  avatar  and  upper  carbon  wit*  + ho 
sredneci  o't  v<  ; ichny  n;  i '-rcri's  cr  * !.•-  Tashkent  r rirp  l«x  of  "ark  r‘ro'1 
qrahen.  rov  r/thick'  or  cf  tp,  7Cr*  cf  t ca  c f r taf  icn  SO  it, 

strike/ccurse  nort  eastern,  an  incid  nce/d  re  j i j ♦ ; smesti toly  a 

northwest  it  an  an  j 1 of  us° . or  irac*ur?  * he  r aleo?ci o n^rici  cf  * 

ireuntain  of  ;yur°nafa  ir  never!  frr  nintrmry  .1  pros  its.  Ai>  r 1 i*  u 5«  < 

upthrust,  icrcrdinq  -o  . r.  Vasilkovskiy's  data,  n. 


* ' 
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flay  ivshkanskiy  rncfurr  r if  sc  3 rtort  - r • 
f taCt  UL  f i 1 CIl  1 t h ■*  St  1!  '■c-u  ■ » in  k • * i ■ I , « i • 


a t a r a r • t ] • >f  a0°.  I ♦ i : ccupl  i .*«  t 1 l v t f<  • i.  a • ■ ■ i * . 
cf  sufc »er id ional  lirect icn . Oi  f i 
fclook/irodul  ''tin:*-  1 low*  t • cti  v i ] 5 c i ” i. 


Syuron  a*:  i nskiy  i i hay  ?y:  i k n ■ : v fncf  irr;  r*  . * r i - ' f re*  nr  r • 
t fce  far1  r : i y . • i • , < ■ , B€  zo  aynozoys 

rccV/E  f n'  i . 1 1 : o i • v«  . * Sen . n • i iy  f tact  ur «:  is  oat  1 i r -r  1 tv 

geophysical  tact,  hod:;  : ••  *•  hr  xccr /■:  rrri«r  c f r a 1 cczcic  period  n nd  e r 
n>€2ckayrf'?cv~kim  jar1- 


1 he  Ta r i / t ash s k i y fract  ure , known  a?  'cvichskiv  r*  »n,  :•  issep 
tbronch  t hr  i lem  • rf  cf  ' r v i r 1 arc  5 u k c k , alcrq  *•*»«»  sou+  h»  a tc  r i 


S t r ikp/cru  : > r.ott!  ast  err  wit!  akt  upt/steep.  incidence/lvop  on 
n c 1 1 }•  w r .<  ♦ * nr  i n j L ' of  P C - h c:  ° *c  t v vertical.  Northern 

t leek/ ; ( i u 1 • /u  r i ♦ i ■ lryt-tra  cr  value  2CC0  tr . 


Thr  F>  v ur*- na  ta- M i va  y r- h ka rrk  a y a v a n d cf  ftac^urrs  *oq^*  h-=»r  v i*  } 
Terhikf-a.'1  • koy  for""  t!.  1 narrow  r ark  en+ - n ure  ka  t i rr  kiv  -irnbor  cr 
net  thcartrr  »■  s*rik  /r.  o'urr,  ar:  > rq*-  /I ccatotf  if.  tfc  Vasino  of 
snalogcu  / ■ l ■ i i v . T hi  rert  1 as  ten  rat  t ewer  and,  « prai  • • 


it  c r f-  cm: 


TUT*  O' 


a r ■ h e i i : ] i n 1 t f d t y ret  * hw^rt  ••  rn  <<  t : t » - ] * • v 


f racturr.  r t i:  > p FI  icce  r < clays,  b a r ] ■ , . i ■ 1 stone;  , i 

mere  c » [ t r 1 r 1 sout  h- w * c h a s t i - |v  ♦ he  rligcnerrvymi  co  n t i ne  n r a ] 
2 C F C 5 i t i , VI  C;  "1  •)!,  i I : ; ; 1 h : 1 k a ♦ a f 1 V a . 


Furth  -r  f c f-'ou  t - tost  me  v i d < 2 v ' r e v c 1 c j - i ♦ h r 1 o ~ c d e r c s i *-  s , 
laid  vi  r ' r v y the  p • V- 1 < - are  rl  ccmlcteratos  cf  Tashk'*i.t  ccrjif  y. 

Grah  ri,  app  iiently,  cor  timer  rr  r-cu‘  1 west  w i - 1 len]  r irir  : ir  ♦ 
region  cf  the  v i 1 1 a <;  • of  Nairdai.ek  or  t a s i r s tc  K 7 y 1 s u an!  yautrav 
departs  tc  *he  sid-  cf  Prl'erta.  it  v there  geophysical  methods  a r . 
revealed  Na mdaneksk i v - ri  i the  Meha  1 '<a  i1?  kiyr  fractures  also  of  *v,e 
northeaster r s t r i k e/ co  u r s , which  complicate  the  structure  r".  t h i 
grahen  and  which  cause  stepped  structure. 


Ncrt h-argronski  1 fracture  is  arranged  or  rich4-  to  edge  r o*  t •• 
Argter  c whin1  cont-.r*-  dt  pa]  i croic  rcck/rpecie?  cf  * hi  ■ « t > : l » ;Vrtc 
uplift/rise  with'  the  m^zc^ay  rc7c  vsh  imi  d - perils-  ct  Arar0*’-  sk  enr 
dch  r wa  r p/t  r eng : . 


c o : ■ l 1 • • • i ! fracture  i 1 p 1 a n / 1 a y c ut  no  rt  1 • 

winding,  « u * . j i *■  »t  « t>  r[  cu  t 1 j re  s cf  ♦ he  cntrtn  r t *• ' p-  1 
basis/he  • t ■ • 1 • - spire/  ridge.  1 ' - -cr>  n‘  fr  t ur< 

express  J tv  * rr  n >1  rcck/.pcies  with  a power  *o  2d  r.  Tk  • 
cf  s«  e s t i ♦ • 1 , ,■ fall  * * r.  c r t h at  a i j ro  1 e ♦ c dC°  ir  ♦ he  'as  t , w i * h 


gradual  f la^t  f ir  .j  • •'o  - jr*c 


. According  +o  t ••  r ac t i c 


displaced1  rr  * / c.  o v e t n * , it  is  : < 1 


r ove  It  hr  r.-L*  . ~ r •-  of 


■»-  _ ... 


0 9-  23-  7h 


this  f r a • * u r is  <••>?■'  1 i c a t eo  p v t h r ♦ r a r s v • r so  ♦ r i * K u a k.  * =«  v « k i >i 
ether  f i : ' r !:  r act  tir  <■  . 

Ncr*  h-a  nqrer.sk  L 1 inn  sou  t he  r n- angr  e ns  k i 1 fracture.'  they 
cct plicate  * no  fVr.gr  r . k i y dcwr.waip/Tcuch  which  t r ♦ »,<?.;*»  t vo 
d istur  lar  c*/  i h f ir.  ■ is  discarded  *c  1 kn  *o  i*c?+ , 1®cre»is  tint  i • * 

value  cf  fiul4-  + c tht  -art. 

Southorri--ir.4r<tns>-:  1 fracture  known  as  r.crtherr  (bn*  so  ir>- * i n^s 
al so  S h a u g zs k i y ) , is  i r ra  n g d i • Aliralykskit  c e g i o i on  * 1 * : 1 a r y 

cf  Furairi  n.ukogo  uolift/risc  vjt  h i\r  jrenskiir  cc w r va rr/t rough . T: 
p lar/layo  i*-  - f forms  f I a * arc,  I v vyrusklcst  *vu  the  timod  t0 
palcozcic  r cc  k/spoc  i Kurnev.  It  passes  along  the  contact  of 
paleozoic  art  »er*  rary  i*pcsi*;  freir  vnu garzara  - ir  tho  east  <-c 
S ha  ug  a zri  y a - c.i.  w rt  uni  t v fur*'  h--  r y^cphysical  ire  * ho  1 .?  ir  c'utlir 
under  tp*  jun  t«rr..ar  y deposit  of  fca'in  r cf  fyreer’i. 
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differ-' 
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flank  t c 
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’ ; r * into 

the 

region  o £ * / 

V i 1 1 a fj  - 

v*-  ' lufl  %■  -»  .>  k.s*  - 

. .....  jU,'. 


+ • ‘ 


r 


C <5-5  3- K PAGE 

cf  Ak  h a i jar*':  -100')  re.  T ; lowered  j'ortkrr  fclcc  k/r  o 1 ul«/»ir.  i ♦ . 

Cn  por  * si 'Ip  r c£  '*.».»  u jaz,  i r i r*  c<  r res  - r4  ed  ! v «-h»  powerful  zone 
cf  the  i r t •■•ly  cpi  1 jp<1  cler  i M d r eck/so«e  ior.  o n ♦’hr?  $<■  c*  icr 

c f the  T u t h i’  1 d ot  A 1 p i 1 v h • : k c g o reg  i or,  1 1 r hlcvhcl*4  it  i -*p 

0 0 in  in4-  t (■■■■■  n+s  Ftrcr-’ly  defer  in  cc,  cr to hrd  lr  : rolled 
liaestcn  ir  1 vulcani-~  of  t). . u p r r Paleozoic  i • r i o ’ . 

T h t laving  of  fractur°  cccmrc  1 to  the  l^rcyriar  cycle  cf 
tectonencsic,  about,  vhiei  i4  ir  j ersi  h 1 ••  4 r -*j  ice  V v t ho  nreorec  in 

the  zent  cf  4 h"  fnctur-3  of  hydroth-T  m 1 ra  i re  r a 1 iza  f ion. 


t 


v 


i 


! 


t 

* 

c 

9 

* 

\ 


* 
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Tlv  elocution  i .o  1 4 h • t r.nj  ier4i4  i cn  c * Paleogene  1 i re  e 4 c • • e , 4 b 
creasing  of  zozokay  r :zoy  f V i k h d e i c its  r • a r zone  and  ♦ h e i r 
drctlernost*  4r  s*  i t y 4o  4 1.  o re<  tcra  4 i cr  cf  fractures  in  Alpine  4 i n c . 
Kcr  pholog  ionl ly  it  ii;  related  4 r t)  e-  ah r up t/stoc r over4hrust  cn  wife! 
4 he  paleozoic:  rock/ r poo  irs  ot  Kurarey  are  n r.  v ' 1 4c  4 h ■■> 
reezeka y i ozo y . < uy u s».  rue-in  • of  A r g r •*  r s k c y valley. 


Kiskanekiy  tract  *it  n in  est a h 1 i shed / i ns4 a 1 1 e d for  the  first  4iree 
by  ?.  N.  Verdland  (1)1G),  later  is  i ••  mcr*5  i e t a i 1 r rcsle  b e f ■>  r • i 4 c.io 
1 0 i n 2 4 r ■ ■■  Vo  1 n ko  ho  lee  *o  rredr-4avlU'7atr(i  fotrn 

tabett  jt  le  r>ri  rUpoluc.'M.;  ir«  nr»trn  : no4  w a o 4 he  r e bn  d af  4 e r , h a v ■■  av 

net  been  g 2 3 4 r a z 1 c lev-/  ofirqetklonerikotcrkcel  o * o scr i b • d ' y A . t . 
Pet  rep  kc  i r 4 * «•  ce  rco-  sec*  irr  < f 4 ;•,«  Kuraxirskcer  £ rinn/i  i d -n  >*  ; 
called  E i s k a n — f a i \ 4 v u 1 • . ■>  i rr . f-  r a c 4 u r •-  1 p ror  4 1 r,  rr  : 4 r i k /o^nr  • 
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'P/ 


r \ gf 

and  fall,  i r ? ?uthoa  * , v>  b r i u:  c ’•  t ;•  :;ru*  ! • j ■;  - t r 1 y f 1 o ok  /?  • ul  e / nit  i * 

c f fracture  is  • 1 *?  v a - r 1 c r f 0 0(  c ( f r n j t / s t ee  p c vr  i + h r i t ) . T ’ - 
exter*  cf  f lacrure  i a ere  *iai  17  V«  wi-h  «■  h<?  v,  id*  1 o*  nesti*  rl  vi 


f i o n-  s - v ■ ' 

ra  1 m dnrs 

*0  7 C - 8 C in . 

In 

t h 

7Crr  of  the 

r"1  ,sM  *”  '•]  VI  '>  * 

rcck/s  poi 

ie  r , i re  s 

*rr  1 1 v ciu^l* 

d , 

1 r 

abundance  it 

iS  *-  n CO  •]  ’ ' * ’ 1 * 

ql irka  o* 

*•  r rr  lya. 

cl  * ; 

:•  p £ 

* c 

i ke/crur sc  ct 

7 0 n •"i  ro  1 *■  h-  ‘ ' * r 

' -7f°  Cl  • . 


i r ic* 

urc  tho 

y lie  chin 

v t 3 1 . 1 t > v ■ r t 

i c»i  1 

and 

horizontal 

• • 

i * lid* 

c f hoc 

i zo  r * a 1 ;r  r i 

i * face' r dire 

* c 
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O*  lof  * 

°ar)  , 

accoc  1 

inq  t t 7 h . 
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H , V . F . 

1 e s he  he  r y a k c v c y - 1 ' f , V . A . "Hr:  Inv  - 1 0 C C t . 
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ft 

K 11 

•( 
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Cn  * h * basis  of  ♦ o analysis  of  the  antfclcs  of  nssev  iiiyair  ’ i 
and  lead  1 1 enq  1 i 3 t u : r a t c r / v r i k 1 c v>  r , * he  o *-  c 1 c c i r *■ o^  joqi  vsics*  1 
sxpeditior  (Vcl  * f so?. , 1 * f 4 , Hhvalovr-'iv,  -»*c . ) ass  nr?  ■ * o b<  * 
pr  is»ncr  of  t. he  nos*  ru  ; rogc  3i.  r 1 aco  ver  * cf  ror  + h w ?t«rrr 
b lock/ iro.t  ill ' /uni*  * o . octh  » ft  in*  c liiritr-  f-  7 ktr.  ~o  ana  logo  ue 
ccnclusicr  **  econo  on  the  basis  of  *h»  analysis  of  * h rtructnral 

e leironts  ol  ; r.icture,  ind  j 1 sc  dot ; ; 1 «d  ce  search  op  chan  res  in  4 
tcck/f  cer  i-  i and  si  i \ 1 i 7a  * ici  (Yakubc  * , 1cfl). 

The  f i rr  ilica*  jd  .•  *rucrtir‘  • ' Altralykskccc  r>  ri^p  (T. 


C <3 - 2 1- r * G*' 

Kafni  jr  - » r i "■  • r kaya  ; vn«  !ir>il  ccnp?r  4 w r * on  part, 

sire  It  fyi  ’lii'il  ir.  • * ralcif s reus  fields  cf  1 r f 4 slop*?  r ! i 1 • . i v 

i rd  they  ■ it  ! ••)!.♦  i ii'irr  to  rcr^hw-st  cr  ♦ he  •'irvchpk  ir  ?*  ey 

syrclin.il  , <•••  r n : - / 1 . c • t < 1 cr  tt>  «•:  r,  ti  t h e as  4 c r 1 y 1 lock  /x  od  u 1 ->/  u r i 4 cf 

4 ract  ur* . 

Sou**  - a lv  : 1 c'.:  </n  c 1 ulc  /uni4  ir  clevafrc  relative-  * * 
ncrthwcsterr.  Accor  i ir  • tc  r u i da4  a,  4 v - a it  f 1 i t i:d  var  i-r.  rrc  ' ■ 0 0 o ■ 

ncrfheis4  m r * r.  1 0 '1  ' • \ i so  : 4 h - v.r  * • 1 o r w • • . Thus,  M’?vv  : y ::  r - ■ • 4 u : ■ ■■> 

is  the  V7brr  c-s  t 7 ir , \ i < ! • j . . : : 

and  age  tocY/c  reci«"--  r.i  ' > ] czeic  :•  riori  - freT  5i  1 uriar  ' :-c:  'is*, 
is  vu  lea ' i*  r 4 1 ■ upt  r r nlcczcic  r i ic  1 , tie*  xccr*inq  t jvn*  ir 

reek  cf  Lotion. 

Page  2 6 fc . 

It  is  c i . i ic*er  istic  • > * nary  di  k s cf  ret4,  hwssterr  a*  .1 

sut  lat  itudi  r-i  1 d i r;> e*  ic  t ■ i r ?c  r < 1 r ^a  V 4 1 f it  sp 1 vr  h . H >r  4 *•>  l 

stc  f p€  d ui  r . 1 1 > . ■ - i ■ - ■ ■ • r d j ?c-  aoec  c f 1 jufs *ct  > _£J  - C t . "*’•  i 

fact  is  i nipcft.ant  f o:  t - f i r.  i r c t 1 - nr  r f ikes  and  fracture  i * r«l  * . 

In  all  ptci  t !*  i 1 i 4 v , * *.  fracturr  ir  by  i err  is  ires  t act  iv*  in  4 > irl  v 

stages  c * • i • nd  is  rev  1 v r nc vat < already  ii 

ard  pcftrn  Irivi  * ip*  . 

1 . . ' . < • coi  • ■ r : f r a c t u r i '<  ever  ( 1 1 ) , ’ ' . 

*fr:  h,-h  <=  i y ak  e va  - dev  r Y h re  f c r rs  k i r , V.  ?.  'Urkcv  - Upi'P?  rcr'*:ir- 


•k%*  i 


r<  - / >-7i 


L|l3  / 


Icwfi  " t i , i ; i c . 

I lct.  rnrr'jr-3  i ' rc  cf  ^h<  qi  Mf.-.-t  f ractut*  r of  Rur*  Ti n ; krqo 

spine/i  i<3qr  . For  t ' • i r s ♦ ♦ ire  i * if  h y <r  o r * if  « st.abl  iehed/inst  #>  i i j 

ir  19 3 ? ••  • . ■ . • right  ■ ■ • ■ : cl  irayrard  a»  it 

called  5*  r<-  v "ia  r da  i.  ; r : in . .l-  r.f  1 y r.  i tc  :.rf  f ' i.eo  i r.  ♦ h 70;  - f 

the  frac-t.n  rc  cf  the  - x i • i * > <..*  1m  a no  ccnr  iderahl*  cropa-i«  ♦’  or  ir  t! 
f tact  ur<  c:  j ren  j 1 > nc  , 4 *■  j : 1 y<:c*  if  r c r a im?  d i r * c " i r or  11  (1  cu”)  . 

Eeginnirqfi  r river-  1 v 1 :i  ■■  1 1 ■ . • • ■ ■ 

passes  ir-  parallel.  * • axes  ci  vtit  . b 1 nrVcic  ?pi  1 «*/ridg»  ".lor 
SOU  t h ea  • • • s 1 Of  . i • : q i o 1 1 • - : i 1 1 1 i - - 1 , 

it  at  aci  * < t n -j  1 ‘ in*  - r sfc»:  s ; i ■ / r i 1 1 r j r.  d if  <*  u * 1 i n < > a f n r t b ■ 1 

before  • • . wait.-  ■ ; ■ . ’ ■ it!  : * : A-  • : • ■ ' • ■ . 

the  interval  '■  * w n cr^ff  ir  , * 1 wa  ; * - r f r-  arc  shauqas  A r • 
f ta  ct.  u t e , ■ ■ ini  : t i n n 1 r / 1 '•  , • • 

direction  to  Iasi'  t i,  -,iyi  cf  Kyi'Vy?,  1 1 t cc  r st  it  nt  i nr  sevj 

A 1 d 2 h a 7 . 

T h c-  m 1 1 there? 

different  . so:  i • - •• 

1 , 1 ; he  , " , ‘tc.)  , 

t h d t it  ; * i i)  1 . ■ t o j i - < - it,  • ( : * > V v 7 ( A ■ * t 1 U r 1 9 1 1 i ’ * ; T ■ * rr  ^ , 

■ t 1 „ J , 

cf  say  a *•  a 1 t i ca-  is  ir  nc‘  led  'if.  on  s v r 1 1 hr  0 rche*.  *>  v m this 
fiact  u r<  *■  raced  1 1 . ; - • cr  1 i 1 1 • , 

it  • f ] ■ " 


CQ~?  i-li 


r i 


The  •on*'  h-w  - r i > ir ; p a t i c r ct  ! ract  titf  M iff  i r 1 * nr  ! r * !*  • 

quaternary  i ! • - p r . • i *■  :t  r « 1 * ^ i r c 1 ■ y r ♦ e r ; • n { M , . ron*  1 r 

S ar ay b ar clan . / V t he  i i ' t c 1 1 • i • • i • : t ■ ta * ioi 

geophysical  .lata  xr  1 i ■*  : up * ii  i/re  t --re  r ce  icrirg  " : v ir* 

reveal/dai  fed  th  f • ■ . f k 1 adchanoq  is  is /': 

i : ' • 1 • ' 1 ■ ‘ ’ * . I . 

P r i tashken4  skcqo  ra'jir  ( v - 1 ' k r c vi  4 r » : y , 1 f 2)  . .In  Ini  r q ! v *' 

material  , iron  f ra  <: r ur  ■ 1 n.tinu  r t<  r the  jack,  t i f 

ire  sc  ka  y r ->  zo  v ■:  i k. . 5 • >r-ir;  n r 1 i • : a » -«r  ? ♦ : i re.'4,  : e:.  * r 
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P r i t a s h k r * 
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1 r r ; cr  sent 
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ni4- 
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l"  ; . 1 / } 1 • 
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•ever  ir.q  r f »r  20  ica  ynozcvr;  i kl  V-ro?;*' 

bill  1 

i- 

ecu'  jurat  iv 

1 v 1 e f p 1 v , 
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i,  -till  1. 

ef^r  fit  j .7  iter^  thar  fenr  ) . i*  * 

l > 

satr  <=  t 

i n 

! u r i r j 4 ! . 

• 1 T t h \c .a  ■ 4 

r r win  c t fracture,  * he 

read'/''  : • • . • ret  • 1 

c c n f i r g < 1 1 of  thi  Flip i n * * • i • * . • r.cl  r a r 

Cf  the  ■ , tr  ii 

wing  pi  it  : , : • 1 1 t 1 v - . • • 

, . . ■ - : • • ■ , v 1] 

bell  w i 4 ! 4 * yTo.  sr*  r c t]t  f • a c * n r <=  i ; 4 1 * --  1 1 • 

rcck/spe  c i •••  > in  . m -i . on''  H|  i i '/r  Id  n . 7 c v<  r a 1 ! I 
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and  mapp'  d out  t !i>'  cut  - ct  * iact  ur*  pyrro  ls  ISC  v m . 

V a q e 2 1 c* . 

Ircr  f nrturf-  *rr~t.chos  a 1 cisj  azimuth  northeast  SO-AO°,  i*  * a 7 1 rj 

in  scu  + !k  ,ist  at  an  ir-'ilo  t r 7r'-c:Cn.  Tu  noi*hnrr  KaraB'a?.)rP,  iccor  -lint 
tc  V.  r.  rn'Thch".  ryakcv'"/,  r V < r to  :*t  i*  el  * falls  ♦ c r.orthw  >r.t  *t  r 

anqlp  ct  8 0 - d r-  0 . 


This  ft  icture  int  ’rsccts  <i  r<j  it  displace?  the  liv^rso  at  1 
urecual-’i'!1  r cm  ploy,  o:  rcrk/.r  t feir  . 1c,  the  t 1 oc k/mo ' J 1 e /un i * s ct 

tcck/sp*  t:  i-s  , whirl  «•:  join  ♦ l * i : s"  i r >■  Ira  tcalif  •> 

{ Pa  r a k t * v t a u : ; :t  .<  i y p,  *yr us*yr  kiv*  r i d ■ > e / r a r q r c.*  1 i mo  s t on  • • a r 1 

it  aq  nat  c ceti  n v«  rock/.;  pee  i r s)  , au  di.ri,  icfI  tc  scut}  wfst  relative  + o 

1 1 o rccV/sn<:  r i«s  or  o u * h * n r t e-z  ] v 1 loci  / tied  u lo/u  r i t (Tak«alivrskva,  *?r 

Czhanqalv.'kaya  r i dco/ra  r qc  cf  ! ita-tcr'  and  it  a c n a t cq  tnn  yo 

r cck/s  p f <•;•.)  • 1 ’ ire  ? t r r<  vclcar.cgc  nic,  .jeaned’  or  it-.  of  * v - »r  t ®r 

Pal  cozci ' i t rial  \i  > *-'rt  arc  rrvd  (left  shiff/sv,'nr)  on  7 . r - u km. 

Vet  tie  1 1 r.  1 ; i;  1 u:r  ;n-  ’■  * ir*  note,  it  + 1 e r cn  i or  cf  ♦ .l:  i d * v ‘lo  p m <-t,  * cf 
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same  also  i - *he  rf  jio»  o.  cf  A arhk  an  , where  S i lur  i an  • r me*  ancr  ph  ic 
schists,  which  coii'H'i"  1 v i r q/h c r i 7o n* a 1 nor  t heart  w i r.q,  me  located  on 
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ere  hypsometric  level  with  ! i irr  sten  •:  cf  the  upper  le-vo]  5-  of  1 c«»i 


car  tor;  ot  suspended  wirq.  T h « 1 1 fcrc  vertical  1 i rr  1 acenon*  op  *■  nrtnrj 


is  estiir.it>  1 he- re  i:  x (Kcrolev,  1oir3),  and  rurnfr  V'  ! 


tlock/trol  u lo/unit  of  iron  fracture  is  lowered  relative  t 


lyi  rq/hcriz  cntal  :ior'l,w';‘-ir  lelka. 


By  analyzing  eh.,  character  cf  displacement  ly  f rac*  'ire , i*  i 


possible  to  assert  that  ter  it  ir  rb  a ra  c te  r i e t ic  the  irot  i on  left  alorc 


tie  eypr  cf  fault  ar1  -h if t/shc at.  In  the  cpiricn  cf  V. 


"teshcheryakcvcy  (19(0),  the  disccr.*  i nui  t y ie  el  v in  o- upthrust- 


hcrizcrtal  on  M.*.  or  *et  cf  1 . f r amplitude  ard  vcr+ical  - 1. 


Sufcmei.  id  ional  syst.oj  of  fractures  (11®  M 9 X A U)  . 


The  fractures  of  this  system  have  i rr  ig  r i f i cent  length  - in  *h.’  limits 


cf  first  t>  r hi  Icme  * ..  rs.  r r err^ee  are  arranged  durinq  th"  wi  rqe  c‘ 


Hercyr.  iar  folds,  ar.<1  a 1 sc  cr  + p . hrundaiy  cf  Alpine  upli  £t/risa  ~ and 


dewnwa  ip/ercuqhs.  ArcarerMv,  the  frar*  ure  s of  t^ir  syst-eir  + he 


ycungest , t y clearly  were  reveal*  .1  a*  the  cil  cf  the  ic-orci  c 


period,  in  t.  <~i:  sects  all  Mr  a=clcqicdl  fernaticn/eduention,  they 


displace  t he  f ra  c*  >i  r r cf  fche  piece  linn/pr^vio  us  croups  and  wing.”  cf 


Hercynian  folds.  in  A 1 pi  no  cycle  these  fractures  parMallv  worr 


renewed. 
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They  include  t * tine  *r  ~ r i Ucral  ‘nc^ures,  which  romp]  i ca  t an  I 
the  displacing  1 t */  i r d i v id  u a 1 cute  cf  i*  a y q y eh  ka  nskoqo  *racrui  " on 

right  tc  °d  qe  K ure*  ata  tya,  uis-covored  h y the  geophysical  m <?t  hd.«  cf 
paleozoic  basement  under  irezc  ka  y rozcy  sk  i ir  jacket,  i pel  ti-1  j nq 

Karaktayski v fracture  of  northern  edge  cf  Arcr«  nskoqo 

» 

dewn va rr/tr cugh.  with  respect  tc  "crcvrian  folds  they  transverse-  and 
ir  esscrce  are  the  skolcvviri  at  d sk cl c v c -sr  i tt  d ist  ur  bar.  re/  hr  ea  kdew  rr. , 
which  arr  acoenpan  i>:  1 bv  + \ c zor.ee  cf  fragmentations. 

Karakt.ayskiy  fracture  is  outlined  t frcrch  the  ssttl^ner*  of 
Karaktav  in  sulmerid iona  1 direction  wit!  the  ce  1 1/c  ®e>  nt  s cf 
cccurrerce  1 1 C < GO0,  length  13  k ir , peve  r/+  h ick  ress  IS  m.  Ite  zere  cf 
the  occurrence  of  fracture  is  execut’d  ly  the  dikes  of  quarts 
prefirev.  In  tf,«  opinion  cf  f. . p.  Khlohcustcva,  cp  tr3c*-ure-  cc  cur  red 
the  sh  if’-  disrlacfement/mcveirerte  cf  reck/ species,  which  are  * ho  right 
shift/shear  tc  value  40  CC  r . Ii  fhe  ?crr  cf  fracture,  in  rvri* , 
f ly uor i tova ya  minera 1 i za t i cr  ir  nuart z-haryt  ic  v c i n/s+ ra nds . 

Apparently,  nor-k-a  rarcnsk  i 1 over*hrust  is  iteve  5 also  cn  this 

fracture. 
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irezckaynozoyskim  jacke'  an  1 i r,  M n -jacket  itself  th?v  iro  revealed  hy 
predominantly  geophysical  methods. 

It  is  r > m a r v a h l « , which  w 1 t \ 
natural,  is  changed  vi  w relative 
fractures,  -their  genesis,  r<~lc  ir 

ratio  cf  fractures  no  relying,  volcanism,  se  is  m i ci  * y , thoii  order 
etc.  Are  r.ct  changed  or  1 v crccstav  leri  vacf  tc  ttcir  dimensional 
orientation. 

The  constancy  of  ♦ h°  sttikr/cnurfo  cf  *he  determine-!  systems  cf 
dis  tur  t an  ce/br  e.g  kdow  ns  ir  tvccre  noted  fer  iranv  regions  of  world.  1 

Thus  aprearr  ’ the-  grid'  cf  t h~  V ol  c v y k h strains  of  F.  v-’r.  i ng  - 'I  ei  r e rr 
(1997)  anl  of  A.  Shivd~j-:r  ( 1 9r>  h)  , . !.  Fosre lev's  geot-'c*'onic 

gr  id/1  att.icr  (19c'7)  ing  t he  ideal  o r i 1 cf  the  clenetary  fracture  rf 
the  earth's  crus*,  created  t v circular  m c * i c r ct  farfh  (I.  T. 

Chehancrko,  19»  3),  m?-  1 "reqmat  icheskey" . 

I 

1 

In  Pritashkentskos  r<  qicr  wr  ' r a 1 v i ♦ h the  l^ir  | rene  we  » or  t i m<- 
planetary  re  ] iro'’ ich  c skey  grid  rf  fractures,  apparently,  r>lac*~d  in 
Frcterczoic,  tut  it  can  he  and  earlier,  that  rcircides  with  * ^ 
str  i ke/cours  -s  of  ‘ractures  cf  * ri  c western  uzheki  star. , Hrals, 

northern  Tie  ;>  Phan,  -a -tern  cut  skirts  rf  the  Pussiar.  platform'  and 
theoretical  calculations  of  ,1 . Audi  and  w.  v h i 1 < 1 0 ^ n > _ 


r t 3 accumulation  of  facts.,  it  is 

* e the  derth  ct  penetration  of 

* he  h i s t c r > cf  geological  formation. 
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of  reg  ira*  icb  ,'skoy  g r id/rrt  wcr  k ir  all  are  developed  ♦ ho  fractures  cf 
four  directions  with  intense  reiterations  ard  1 i fe  in  »he  different 
subsequent  geological  periods. 


The  northwestern  ( K a r a t a us-;  ka  va ) sys  tpj  cf  fractures  is 
sufficiently  well  extr'ssed  and  terreserteil  by  t he  large*  zones  cf 
fragmentation  and  hydro  thermal  change,  which  are  accompanied  tv  * ’ r 
series  cf  M-*  oubparallel  and  hranchirg  ci  s t ur  t a rce/hr°a  td  o w ns 
( Fen  kc  1 • ski  y , Arasha  nsk  i y , etr.  j , m the  erclcsed  par*  of  the 
territory,  they  are  well  expressed  in  magnetic  ard  gravitational 
fields  under  the  jacket  cf  mezckayrczcyskikh  deposits  and  in  the 
regicns  of  the  dove  1 rpm® r t of  paleozric  tcck/species. 

During  comparative  analysis  cf  the  geological  devc loptn er * cf 
adjacent  hi cc k/modu lo/u n i t s (Chat ka 1 ’ skcgo,  Kassarskogo  - on  on*'  hard, 
ard  K u r a mi  n skogo  - wi*h  another)  is  ccrfirirec  the  presence  cf  the  sene 
of  fractures  already  at  the  vrrv  hegirrirg  cf  Fa  lecreir  nor icd,  the 
d i f f er e r t ia t c d shift?  on  which  caused  the  specific  differences  ir 
their  cut/sections  (Yakuhc v,  Pctisov,  1ctqy  . Fepo3t°d  r«st  orat ici < 
occurred  in  permian  period,  heira  inferior  cr  ccrf ras* 
rannepaleczcyskomu. 

The  fractures  o c *hn  rullatitudiral  st  r i \c  / course  (tya  r * sh  »rr  ka  v a 
system),  clearly  expressed  ir  paleozoic  icck/specis  s,  ap  suhrarallel 
r an  nege  1 1 si  r ;;  k i m tn  fol  is,  lived  con  red  ] JPr  ♦ 0r  ya  1 1 y wi*h  thepp 
F li  rated  structures  and  was  monitored  their  development.  Tc  many 
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sections  cf  *!•  frdc*urf;  cf  f 1 i f croup,  arc  r i n € <1  th<-  zherlcvve  ar.  d 
sul  volcanic  bodies  of  th«  urrei  Paleczcic  f <-  tied,  speakers  in  favor  of 
the  (pcs  t i r.t‘>n£°  ran  t iris  rt  ♦hi£  period. 

The  mor*  charac:**  rist  ic  and  csp  havirc  great  si  qni f i c» nee  in 
the  crpatior  cf  cortppipcraiv  relief  are  the  fractures  of  northeastern 
direction  ( tra  ns  ver  s-  - * M t (•  wa  r.sk  ah  system).  These  tire  *h«a  vol  1 
expressed  ir  paleozoic  relief  <1  i-stur  fcancs/hrea  keewr?  or  which  occurred 
the  left  sh  if  t/shori  r ? in  Late  Paleozoic  time , clearly  f i x/r  seceded  cn 
the  shift  of  the  lenosits  cf  Me  layers  cf  paleczcic  rock/s creics. 

They  are  charact  prized  reoh  1 ada  ri  y*  ii  the  shiit  d is*urfcance/brea kdowrs 
above  verticil.  "!i e morphologically  clearly  expressed  surfaces  of  the 
d ist  ur  t arce/h  rea  kdowr  ir  pal-ozcrc  toch/species  with  transition  * c 
mezokay rozovskiy  jaokc*  le  av*  t i ,,co  in  t he  fern  cf  d iscont.  i nui  t ior  in 
its  lower  part  ard  of  foil  lerdir.q  - in  upper. 

F a q € ? "/ 1 . 

Da  + a of  deep  borinq  ard  ciecmcrphclcgy  attest  to  the  fac*  that  * h e 
fractures  of  sort  h- vest ccncco pr  cst.  i ra  ri  U , the  secan*-s  with  resper*  t0 
suhlat  i*ud  i r i 1 paleozoic  folds,  wi*  h ‘rarsiticr  to  irozoka  ynezeys  V iv 
jacket  are  the  lono  i ■ u 1 ir.a  1 folds  cf  Alpine  Me  teqeni'sis  and  arc 
develcped  tegether  with  ‘ho  fclds  of  neegen-cua t ernary  p-ried. 

In  *hicker  than  the  llrine  structural  flocr/stage  *he?e 
disturbance/ breakdown  fern  ret  only  discontinuities,  bu*  also  the 


-1 


G 


f cl  d cctvafurc<;  of  layers,  f crm/shap i n i f ol  d-d  isruut  ivo  -oner; 

(diska  rda  noqo  rnye,  lccordinq  t<  + pi  mir.olcqy  V.  Fcpova,  144ft). 

♦ h«  fold-disruptive  ?cn<‘s  a t <■  ♦•he  1 i v i r g disturtanc«»/h 
which  participate  ir:  oh  ■?.  fine  cf  con  t omccra  r y relief.  so,  t hr 
Fritashlert  s k a y >a  syst  cl  f eld  — d isru  f f i ve  ? c n e s f c r m s or.  northeast 
Fskemskiy  irahon,  ketorvyy  on  south  west  passes  ever  t0 
C h i rc h i ko  ko~<lc  1 od  r. os  te p s k u y n oral  or-.synclire. 

A similar  grahon-s y rc 1 i re  has  ir  tte  rccici  of  the  level  cr-  irert  o4 
the  Syuranatg  of  N!a  yu  y . h ka  rs  keg c aid  ’f s h i k t as h £ kogc  fractures. 

Peered  in  f ! ir  way  Park  er.  t-NurekaM  rrkaya  qraber-svncl  ine  is  «y  c ar  d«  ■' 
t c south  w-  ; ♦ . The  c 1 a r 1 y c x | r • sse  d or  northeast  d iscon*  i nui4-  ies  ♦ r 
scuth  w* st  pass  over  to  flexures. 

The  system  of  ncrMi-s nnrcnskorc  and  scu t he r n-a ngrensk ono 
fracture:?  'errs  Ang  r'r.skuyu  I A 1 iralvkskuyu)  qrah  e r-syrcl  ire. 

The  car1  ftrnotur  is  ilar.r.ed  rn  rerthwest  cf  *go  pr  Vpr»  iqat  r d 
region  using  * systems  c*  the  Ecgcna  1 i rs  k i k h ard  ♦lansnrat  r nsk  i M 
fractures  P i i tashke  :: * s k i kh  chulcv. 

Rf,tVpon  grahen- -.yncl  inec  ir  the  in  ves  t i eg  * f <?  rrgior,  arc  ou*lired 

qcr  s* :a  n*  i k 1 i n a 1 ' (from  ricrtv  t0  south):  rritashkentskikh  chulcy, 

c re-an  i-a-h  il  f-syrd  arft  i ns  V aU , r s kerr,s  kc-  F uk  i r s ka  y a and  tura  m insk  a va  , 
limited  ,<v  fractures  and  ♦he  fcld-di:  ruptive  ?cres  ef  not  t Leas*  <* » r 
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s t t i ke/cc ur  rc . 

Thun,  this  system  cf  disturhance^/lreakdcwns  in  ac*  >. vp  i r. 
ccntPBi  fcrary  period,  sy  nr  hr  c ncu  s- 1 1 a t develops  together  with  the 
Alpine  plicate  structures,  whirl)  create  the  ccrs*Y  cf  ar^iclin'-s  fir'd 
gr  a ben-sy  nc  1 ine.  With  cert  ai  n delay  are  revived  * he  syslar  of 
net  th  went  er  r.  K a rata  ur  k i k h d i s t ti  r 1 a r ce / hr  e a k c cw  nr  , tormina  skolovye 
strains. 

F a » 1 * systems  of  til  directions,  intersecting  between  them?  Iv^r, 
in  the  limi+s  of  territory  form  *>'•  hi  oc  k- p 1 ica  t e d r^ruc-ures, 
specific  *r  ->ach  anoch  of  ♦ h«'ir  q re u test  ira  V inq  acre  ac*-  i vp  vi*-  1 the 
superpesiti  cn  of  th  ••  snbsequ'  rt  periods  r n p recedinq/previous.  Thc 
making  more  active  of  * he  metiers  of  f he  nertheartern  systems  cf 
d istu  r lance/ ..  reak  lo  w os  parti.-illv  spi  ovc?hda  1 as  ' ty  ♦ he-  reanimi*icr  .if 
the  fractures  cf  orh't  s + r i ke/ccurse s , in  particular,  northwestern, 
creating  the  system  cf  polygonal  hi  cck/ircdu  le/ui  i+  s.  T-  is  assumed 
that  these'  b 1 cck/mol  1 1 .'/tin  i t s can  aoocrrr  lish  nc*  crlv  vertical,  v u* 


a 


09-21-76 


PAGE 


1 1H  3 


! j U D 0 i*  C T CODE  DAI 


Fages  272-302. 


Chapter  of  V . 


cl^  J 

Geological  structure  and  some  questions  cf  ncotectonics  afi  ||ot  Tashken 

C Cv$ o ( fnurfns 

and  its  ivearest  neriqbbet  heed  s . 


STRATIGFAPHY  OF  MEZ 0 KAY NCZC YSKOGO  JACKET  ANE  S C f E QUESTIONS  OF  THE 
TECTONICS  OF  TASHKENT  SEISMIC  REGION. 


Sedimentary  mezokaynozoyskiy  cover  (al'niyskiy  platform  structural 
flocr/stage)  in  territory  and  beyond  limits  q.  cf  Tashieent  is  studied 
sufficiently  in  detail  as  a result  cf  qeclcqical  photographings  and 
special  works,  carried  cut  into  1966-1967  in  connection  with  the 
last/latter  earthquake.  Is  cha r act ?r i ze d lelow  the  geological 
structure  of  this  floor/stage  on  the  area,  which  covers  Tashkent  and 
its  neighborhoods  (about.  300  km2). 

The  upp(>r  structural  flcor/staqe  includes  entire  complex  of 
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deposits  from  the  contemporary  tc  the  Jurassic  inclusively  (Pig.  12M. 
It  differs  in  terms  cf  weak  diagenesis,  low  specific  weights  and  th" 
ncnuniform,  predominantly  low  electrical  conductivity  of  rock/sp-  cicr. 

in  the  upper  and  lower  her i2cn/leve 1 s there  are  sufficiently  powerful 
layers  cf  porous  water-tearinc  f orra atio n/educa t icn . Above  - these  ire 


quaternary  pebbles  and  conglomerates,  below  - c h al k-Paleoge no  ard 
Jurassic  sard-gravel  deposits. 

Cover  deposits  are  completely  revealed  by  blowholes  textile-9, 
aktepe-14,  center-17  and  by  several  blowholes  beyond  the  limits  of  the 
city  where  the  tales  are  revealed  the  rcck/species  of  paleozoic 
basement. 


In  some  sections  in  the  contact  of  Paleczcic  period  with 
"tesczoic,  was  preserved  the  crust  of  wind  ercsicr  (to  50  m 
pew er/t hick  ness) . 


As  a whole  is  planned  general  tendency  toward  the  "od revno ni y u " 
cf  basement  to  south  w^st  and  northeast  from  Tashkent,  i.e.,  th  ' 
separation  of  depressi  by  the  predmezozeyskim  uplift/rise  of  basemen* 
into  two  downwarp/troughs  toward  northwest  and  southeast  due  to  city. 


Tc  Triassic  and  Jurassic  deposits  it  is  possible  to  preliminarily 
relate  the  small  bundl-  cf  the  ferridized  argillites,  which  slap  on 
paleozoic  rcck/speci^s  in  blowholes  10  and  15.  To  Triassic  syst  ns  or  ■ 
should  relate  the  crust  cf  wind  erosion  during  the  volcanogen ic 
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deposits  of  the  average/mean  and  upper  raleczoic  period. 

Jurassic  deposits  are  reveal/detected  in  blowhole  13, 
arr an ge/located  in  the  territory  of  institute  by  it.  Shredd  r (10  km 
vhe  north  of  city).  They  occupy  interval  from  1337  to  1491  m . In 
upper  part  predominate  dense  gray  argillites  and  sandstones  with  th 
layer  of  carbon,  lower  oart  is  accumulated  predominantly  by  gritston 
and  the  sandstones,  saturated  by  mineralized  water. 

Jurassic  deposits  are  spread  to  the  south,  teaching,  a ppar en+ 1 y , 
the  northern  outskirts  of  Tashkent,  although  in  blowhole  17  and 
further  to  west  and  south  they  are  absent.  Eower/t hickness  of 
Jurassic  deposits  1S0-20C  m. 


mrm  i 


Lower  Cretaceous  1 epos its  (CRj)  art  divided  in*o  2 aui*  s.  Low-r 
( Azatbashskaya)  in  basis/bnse  is  accumulatec  by  coarsely  fragm  n~al 
ccnglcroerat  ps,  oft-n  by  breccia  from  the  badly/pcorly  rounded  and 
nec  t sc  r t i.  ro  vannoy  pebbles  ct  the  rock/species  cl  Upper  Paleozoic 
vclcancqcnic  complex,  with  the  ini  purity/admixture  or  the  me  *-aior  t.h  ic 
rock  ot  the  average/mean  Paleczcic  period  cf  Western  Chat ka la;  in  its 
upper  part,  predominate  steny  clays  and  sandstones.  The  upper  suit-  is 
accumulated  by  dense  arenaceous  clays  with  conglomerates  in 
has is/tase . 

The  power/thickness  of  Lower  Cretaceous  deposits  sharply  varies. 
Tn  blowhole  "Tekstil ' koitinat"  and  western  they  are  absent,  in 
northern  and  northeast  directions  their  power/tbicknoss  qrow/ris-s  to 
3CC-35C  m. 


U pper- Cr etaceo us  deposits  are  common  everywhere,  retaining 
thickness  and  composition  both  as  a whole,  and  cr  tiers.  Th-- 
pcwer/thickross  of  deposits  varies  frem  <450  to  CC0  m,  increasing  in 
keless  key  depression  to  60C-670  m.  In  cut/secticn  predominate  the 
sandstones  cf  different  grain  size,  sands,  argillites,  cong lorn-rates 
and  limestone.  On  origin  those  are  precipitation  pri brezhnomorskiye 
and  del 'tovye . 

In  Senoman  tier  (Cr2cn)  predominate  the  sandstones,  red  and  ur-^  n 
earth,  in  a small  quantity  there  are  cc  r g lc  tr  <=  r a + es  , limest.on-  and 
marls.  In  the  layers  of  sencmana,  are  concentrated  th'  nasic  sunpli  s 


ct  artesian  water: 


the  power/t hi  ok  ness  cf  suite  120-  1 30  m. 


Turonian  tier  is  divided  by  two  suites:  lower  (Cr?^,)  , composed 

by  the  gr ee n ish-g ra y clays  of  dense  composition,  with  layers  is 
sandstone  or  gritstone  (power/t  hickness  60-6?  m) , and  upper  (Cr?t?), 
presented  by  the  frequ.  ntly  alternating  layers  of  sands,  is  sar.dstcr  , 
clays  and  marls-  Rock/species  are  weakly  d i age r ezi rcvany , +he  porous 
differences  contain  pressure  mineral  water.  The  power/t hie knes ? of 
suit“  varies  from  130  to  1 8 C m. 


Sononian  nad"yarus  (Cr?Sn)  is  divided  by  three  bundles.  Lower 
and  upper  ar^  accumulated  by  the  frequently  Leinc  interbodded  layers 
of  sands,  is  sandstone,  clays  and  marls  the  pre  i muyestv^nno  of  r-d 
coloration.  The  averaga/mean  bundle  is  represented  by  calcareous- 
sandstones,  limestone  strong/f irm,  dense  composition,  predominantly 
light  grey  coloration.  The  Sen  CD  also  contains  mineral  stratal  water 
(2-1  water-bearing  horizcn/leve Is) . Pcwer/t hickness  of  nad"yarusa 
75-11C  ir. 

Paleogene  deposits,  just  as  upper-Cretacecus,  are  common 
everywhere;  lithologically  and  according  to  powe  r/t  hickn-ss  * h*  v are 
maintain/withstood  well.  in  esrevnii  will  lie  the  bundle  of  the 
dclcmitizcd  limestone  of  Faleccene  period  (Eg,)  with  a power  4-9  m. 
Above  follows  the  thickness  of  n izh nezot sene vy kh  (Pg12)  greenish- 
brown  and  greenish-gray  schist  clays  wi-*-h  layers  is  sandstone  with  a 
power  17-50  m.  Clays  overlap  with  the  characteristic  thickness  ot 
white  quartz  sand,  is  sandstone  with  the  layers  of  gravel 
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conglomerates  and  arenaceous  clays  of  a verage/nif  an  eoc^n-  (Pg2?)» 
pcwer/thick ness  to  b^-l C m. 

rage  274. 

Above  will  lie  2-4  bundle  cf  gt ee ni s h-q r ay  schistose  clays,  related  * 
upper  eocene  (Pg23).  Power/thickness  of  the  bundle  of  the-  urpr  r clay 
1C-30  m.  On  clays  will  lie  the  t it  iropachka , which  begins  with  qrav  1 
conglomerates  and  which  ccncludes  with  the  layer  ct  green  is h- gra v 
clays.  During  compiariscn  with  the  cut/sec*-icn  ct  the  Paleoqen  cf 
Ferganskoy  valley  the  upper  bundle  can  be  attributed  to  fhe  bottoms  o 
cligccene.  power/thickness  cf  suite  10-30  a. 

Metamorphism  of  the  rcck/spccics  of  Paleogene  system  v>  ry  w *ak. 
The  sands  of  a verage/mea  r eccene  are  wa  t er - 1 e a r i r.g  (1-1  hor  izon/le  vd 
ct  artesian  water).  The  pc wer/t hickness  of  Ealccgene  deposits  is 

7C- 145  m. 


On  the  maritime  deposits  of  Paleogene  age,  will  lie  great 
thickness  red-colored  - belcw  and  buro* s ve t n y k h - abov^  sandy-clay 
precipitation  with  the  considerable  par t ic i p at  icn  of  conglomerates, 
marls  and  gypsum,  that  obtained  the  name  cf  reegero  molasses.  The 
stratification  of  molasses,  until  new,  is  ere  of  the  most  difficult 
problems  of  geology  cf  the  east  cf  Central  Asia.  In  this  time  the 


diagram  of  the  structure  ct  mclasses 


is  such 
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1.  Average  upper  myocene,  N|'~SA  the  everywhere 
expcsed/persistent  thickness  of  mar)  siltstcne  with  layers  is 
sandstone  Brick-red  color.  The  pcwer/t b ickness  cf  suite  in 
uplift/rises  50-100  m,  in  depression  reaches  tc  200  m. 


2.  The  upper  myocene  ( N , 3 K ) - marl  siltstcne,  sandstones,  ir. 
basis/base  bundle  congl  o irera  te  is  sandstone,  t.  r a rsgressi  vel  y sloping 
during  myocene  deposits.  By  places  suite  is  irtensoly  plastered. 
Coloration  is  red.  Power/thickness  140-210  n. 

3.  Opper  pleiocene,  pleiocene,  N23C  + C - the  middle  par*-  of  the 
molasses,  which  differs  in  terms  cf  the  weak  sertability  of  sandy-clay 
precipitat icn  and  in  terns  cf  the  considerable  content  of  coarsely 
fragmental  material.  Coloration  trewn  tc  by  light-borax.  In  the 
tasis/tase  cf  thickness,  almost  everywhere  will  lie  the  powerful 
bundle  cf  conglomerates  and  is  sandstone.  Ey  places  is 
separate/liberated  the  upper  ritmcpachka.  The  pewer/t  hickn  of 
tcl'i  is  13 C- 470  m. 


4.  Upper  the  pleiocene-suite  water-bearing  is  sandstone,  N?3F 
are  sandstone  the  a 1 1 uv i al- prol h vial6ny e sandy-clay  deposits,  which 
are  frecu^rtly  alternated  with  the  layers  of  me  1 kogalech  r.y  k n 
conglomerates.  The  suite  certains  the  weakly  mineralized  pr~ss  water. 
Ecwer/thrckness  150-200  m. 

5.  Higher  than  the  suite  water-bearing  is  sandstone  is  arranged 
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the  small  bundle  of  the  variable  pc  wer/t  h ic  k ress  cf  the  brown 
plastered  siltstone,  with  the  crust  cf  wind  erosion  in  roofing, 
bundle  is  isolated  as  member  N23ba.  Genetically  it  is  the  VLeknr.ey 
part  or  suite  N23E.  Its  power/thickness  varies  from  0 to  1 50  in. 
According  to  all  data,  with  it  concludes  the  cut/section  of  neog-ne 
deposits.  Power/thickness  ct  necger.e  molasses  1C00-2Q00  m. 


6.  Upper  pleiocene  (?  ) - early  pleistocene.  In  the  basis/base 
cf  suite,  will  lie  fhe  bundle  of  conglomerates  and  pcchanikcv,  which 
is  thinned  cut  to  u pi i f t/ r ises.  Basic  part  cf  the  cut/section  they 
compose  the  marl  siltstene,  which  pass  ever  tc  Chirchikskoy  depression 
tc  saris,  and  then  into  limestone.  Clay  differences  have  brown,  and 
marls  pinkish,  gray  colcraticn.  Power/thickness  of  suite  40-180  m. 


Quaternary  system,  cbvicusly,  includes  the  suit°  which  one  should 
consider  the  lower  part  ct  * he  sokhskege  complex.  Strictly  by 
sekhskini  (Nanaian)  deposits  it.  is  accepted  to  count  the  thickness  of 
leans  and  sandy  loams  with  the  layers  of  clay  marl,  frequently  with 
graviy rikami  in  basis/base.  Cclcraticn  pale-ye]lcw,  by  places  is 
brewn  ci  gray  from  enrichment  by  humus.  The  sarcy  loams  and 
craviyniki  contain  pressure  fresh  water.  Fcck/species  loosely 
consolidated,  only  by  places  plastered,  ka m e r i y e tye . Power/t hi ck ness 
ir  dowrwarp/treughs  reaches  6C-70  m. 


Fig.  127.  Schematic  structural  aap/cbart  cf  the  roofing  of  Palecgcr 
deposits  in  Pritashkentskcy  depression.  1 - the  isohypse  of  the 
reefing  of  Falecgene  deposits,  it  (a  - reliatle,  l - assumed  tc  he); 

- tectonic  disturbance/breakdowns  (a  - traced,  t - ♦■hose  who  are 
assumed  to  be);  3 - the  cutcrcps  of  Paleogene  deposits;  4 - the  same 
Cretaceous;  5 - the  same,  paleozoic;  6 - the  lire  cf  geological 
c ct/secticns. 

Key;  (1).  khr.  to  Karzhantau.  (2).  Icfcclinc.  (3). 
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Kar achatauskii.  (4).  Gazalkent.  (5).  Cfcitcbik.  (6).  Karjantausui 
*.  (7).  Kitray.  (8).  Keles.  (9).  Tashkent.  (10).  Yangibazar. 

(11).  Ashch i kul 'sk i y . (12).  Parkentskii.  (13).  Meridional.  (14). 

C h i rch ikski y . (15).  Zarkentskiy.  (16).  faasarek.  (17).  kakh.  it. 

Sverdlcv.  (18).  Yangiyul'.  (19).  Tc  Toytjufce.  (20). 

Chatkal  'skiy.  (21)  Akhangaiar.  (22).  Eskect.  (23).  To  Akkurgam. 
(24).  Eukinskiy  dome.  (25).  Northern  aJ ma  lykskiy.  (26).  Almalyk. 
(27).  To  Maytepe.  (28).  kurau inskiy  spine/ridce. 


* 
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The  Srednechet vert ichnye  deposits  C * ( t ashc  h ke  ntsk  i y complex)  are 
represented  k har akt e rne y s he y for  the  east  Certral  Asia  by  leers 
formation,  cnly  in  large  depression  passing  ever  to  alluvial- 
piclhvialbnye  precipitation. 


Loess  deposits  compose  all  the  high  terraces  c£  rivers  and 
watersheds  treir  srednegcr'ya  tc  f>  . Syrdar'i,  without  undergoing 
substantial  changes  to  hundreds  of  kilometers  frem  sources  to  is  mouth 
large  rivers.  Ey  loess  deposits  is  accumulated  the  large  part  ct  the 
territory  of  Tashkent.  Ec we r/ 1 h ick ness  is  loess  it  oscillates, 
reaching  50  m in  the  south-west  part  of  the  city. 


Eczdnechetvert ichny e deposits,  Q3  |tc  cclcdrcstepskiy  kcmpleke) , 
are  put  into  Tashkent.  In  basis/tase  will  lie  the  pebbles  and  sands; 
the  upper  part  is  accumulated  by  loams  ard  sandy  leans. 
Ecwer/thickr.ess  of  go  lod  res  t e is  kege  complex  10-3C  a. 


mwiim.  'SaBSBOr\' 
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Pig.  126.  Geological  cut/sectic rs.  Ccnprised  V.  A.  Zakharevich  1967 
1 - lce£s  deposits  (02  and  C3);  2 ~ pebbles  1 1 3 — C % ) ; 3 - pebbles  and 

conglomerates  (C2  and  C»2);  9 - irarls  arc  clays  (a-Ci  1 (N23  ♦ Qi),  t 
is  tne  same,  in  all u v ia 1 -pr c 1 h v ial6 no  1 facies);  5 - the 
kcnglcmeratc-sand-siltstcne  deposits  cf  reccen;  f - the  alevritc- 
conglomerate  suite  (Np3)  cf  Ealecgen;  6 - tie  deposit  of  sercna  and 
sercmana;  9 - sands,  the  sandstones  cf  the  upper  turcna;  10  - the  cla 
cf  lower  turona;  11  - lower  cretaceous;  12  - Jurassic;  1 J - Paleczcic 
period  without  breakdown;  19  - disco nt i r t i t i es  ; 15.  blowhole, 
hey;  (1).  Yangiyul*.  (2).  Tashkent.  (3).  Kidray.  (9).  s.  is 
c r e-an c-a- hal f . (5).  klkh.  in.  Sverdlcv. 
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Contemporary  deposits,  c4  (sy r dar ' i ns k i y ccnplex),  on  watersheds 
are  represented  by  icess  deposits,  and  in  river  valleys  - by  pebbles, 
places  covered  by  the  thir  layer  cf  melkczencv.  Their  pcwer/thickness 
dees  net  exceed  20  in. 


In  regional  plan/laycut  Tashkent  seisnic  zere  occupies  the 
pet ikli ral ' nuy u part  oi  tie  Kar zhantauskege  an t i cl lncrium  whese 
continuation  under  the  deposits  cf  "covering61  is  outlined  iri  the 
relief  cf  surface. 


The  linearly  elongated  in  south-west  direction  structures  cf 
Clatka Ic-Karzhantauskcy  mountain  system  in  tie  region  of  Tashkent 
(Fig.  127)  are  limited  ty  deep  "Kelesskcy"  cepressicn.  Approximately 
cn  the  western  outskirts  cf  Tashkent  in  neridicral  direction,  passes 
the  zere,  which  restricts  the  propagation  cl  tectonic  structures  the 

cee-K'V 

£V-HZ^cf  direction.  Tc  west  front  it,  is  developed  platform  type 
folding,  which  dees  net  have  the  clearly  expressed  linearity.  Zcne 
answers  a jump/drop  in  the  depths  of  the  occurrence  cf  Moho  surface 
(pulley  block- virsui 1,  1962). 

Lees  net  cause  doutts  the  existence  cf  c fracture,  or  a series  cf 
fractures,  ("  f old- d isr u p t i ve  zcne"  cf  Fyzhkcva,  Ibragimova,  etc. 

1962)  the  northeastern  s t r i ke/cc ur s e , which  obtained  the  name 
kat2hantauskogc.  In  the  reqicn  cf  villages.  Hitray  it  is  exhibited 
in  the  form  of  the  section  cf  the  brecciated  neegene  siltstene;  in  the 
park/fleet  cf  the  "Psbeda"  cf  blcwhcle  I arc  II,  that  are  located  at  a 
distance  200  m of  each  ether,  they  revealed  the  roofing  of  Falecgene 
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deposits  with  the  difference  cf  absolute  Barks  €5  a,  which  car  te  cnly 
as  a result  of  the  lift  cf  northwestern  fart  cr  tectonic  fracture. 


C 5- 2 1- 7 6 
Eage  277. 
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Fig.  125.  Structural  map/chart  cf  the  iccfjrg  cf  necgene  deposits 
(soil  cf  suite  Ft).  Comprised  V.  A.  Za k ha r e vie h , A.  I.  Goncharenko, 
1567.  1 - the  isohypse  cf  the  reefing  cf  reeger,  m;  2 - the  axis  cf 

fclds  |a  - anticlinal,  t - synclinal)  ; 2 - the  line  cf  geological 
cut/ section. 

Key:  (1).  iunusabad.  (2).  Karakamysh  . (2).  Chinabad.  (4). 

C id zhe n i kid ze  . (5).  Ch  i ga t a ys keye  uplift/rise.  (6)  Kelesskaya 

depression.  (7).  Dozsuyskiy  dewnwarp/treug h . |6)  Takhtapul'.  (5). 

Ccncuest.  (1C)  Khodra.  (11).  Carder  cf  rerclcticn.  (12). 
Chilcnzar.  (13).  Tashkent  pednya.  (14).  las h ke ntskni 
acwr.waip/trcugn.  (15).  Chirchikskcye  uplift/rise.  (lb), 
lekstil  'kcmcinat. 


W ' 
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Further  tc  south  west  Katz hantauski y fracture,  apparently, 
zatuzhaft,  still  causing  straightness  tc  Ecz  su  . Simultaneously  with 
fading  linear  lolds  in  scuth-west  direction  occurs  the  lift  of 
paleczcic  basement  sc,  that  already  in  c.  tc  Yarciyule  it  on  60C-700  m 
is  higher  than  in  Tashkent.  Also  rapidly  occurs  the  lift  of  basement 
ncrth wards  (Fig.  128). 

Territory  g.  of  Tasnkcrt  is  lccatec  in  the  zone  cf  bend  that  it 
complicates  tectonic  situation,  and,  possibly,  it  amplifies  seismic 
cktitnest ' . 

The  structure  of  Tashkent  seismic  zone,  in  detail  studied  tc  the 
tcundary  of  neogen- guaternary  deposits,  is  represented  to  us  in  the 
term  cf  the  periklinal'nykh  terminations  cf  the  learn  cf  the  folds, 
which  streten  trem  spine/ridge  tc  Karzhartau  tc  south  west.  Cn  the 
western  extremity  of  Tashkent,  the  folds  are  immersed,  forming  the 
easterr  wing  cf  Kelesskoy  depression;  the  structure  cf  the  iettem  cf 
quaternary  deposits  it  illustrates  this  pcsiticr  (Fig.  129). 

* 

^ Central  and  basement  structure  is  the  ujilitt/rise  on  diagonal 

* rertheast  - south  west,  that  intersects  the  territory  oi  city, 

i 

Uplift/nse  almost  coincides  with  the  lcess  watershed  between  the 
river-beds  cf  channels  Eczsu  a r.  d Salar;  it  was  called  the  name 
, "Tashkent". 


In  this  same  directicr,  to  the  scuth  frem  Tashkent  uplift/rise, 
is  arranged  the  dow rwa t p/treugh  cf  the  same  name,  from  southeast 
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Fig.  13C.  structural  rcap/chart  cf  the  scil  c£  s rednechet ve rtichnykh 
deposits  (tashchkentskiy  ccaplex).  ccaprisec  V.  A.  Zakharevich,  A.  I 
Goncharenko,  1967.  1 - the  izcyrpsy  cf  the  soil  ci  "Tashkent 

deposits " (a  - real,  fc  - assumed  to  be);  2 - the  axis  cf  folds  (a  - 
articliral,  b - synclinal);  2 - the  line  ct  profile;  4 - the  outcrops 
cf  r.  iz  hnechet  vertichny kh  deposits  ir.  the  nuclei  cf  young  up-li  ft / rises 
5 - the  rcur.dary  of  the  propagation  alluvial  is  peflle  Tashkent 
c c a p le  x . 

Key:  (1)  - (12)  illegitle. 


i|  ■ 
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Fig.  131.  Geological  cut/secticn.  CcnFtised  V.  A.  Zakharevich,  1S67. 
1 - loess  deposits  C C a ) ; i - Fellies  (£3-£4)  ; 3 - pebbles  ar.d 
k c n gl c n e r a t y (C2)  ; 4 - (a  - c la  y- ir  a 1 lac  t c us  tclsla  Qt  (N23-£),  fc  - the 
sane,  with  tne  predominance  cf  kcnt  1 c te  r a t c v ) ; 5 - rujogen,  alevrclnty, 
sandstones;  6 - conglomerates;  1 - sKvzzlir.a;  F - discontinuities. 

Fey:  (1).  Kataxomysn  Csh.  (z).  Carden.  1 3 ) . Chirchik. 


a 


£3;  WAtyUJ:  SDs 


CWl-7t  FACE  £07 

Northwestern  than  the  Tashkent  upliit/rise  is  lccated  the  Bczsuyskiy 


f 


c cm  r.wa  i \/ trcu  g k,  which  coincides  kith  the  cc  r.t e d jc r a r y valley  ot 


charnel  tc  Eo  zs  u,  and  along  the  northwestern  outskirts  oi  city  is 
lccated  Chigatayskoye  Uflift/tise. 

fcr  a Tashkent  seisnic  zone  is  characteristic  the  development  of 
t ra khis tr ukt u r on  the  pe r e k 1 ina 1 y a kh  ct  linear  Iclds.  * 
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Fig.  132.  Diagram  cf  the  newest  tectcr.ics  cf  Tashkent  seismic  zone, 
comprised  Yu.  Yu.  Alfercv,  A.  I.  Goncharenko,  V.  A.  Zakharevich,  K.  C. 
Lances,  A.  T.  Iudin,  1967.  1 - the  axis  cf  rcveytsikh  plicate 
strictures  (a  - anticlinal,  t - synclinal)  ; 2 - tie  discontinuity  cf 
deposits  in  zones  to  the  raine  also  cf  sredr.  echetvertichnykh 
pcdiyatiy;  3 - Chirchikska ya  depression,  4 - (a  - the  zone  cf 
c c u r wa r p/ tr c ug hs  into  ve r k hneche t ver t ic fc ncy e tine,  fc  - the  same, 
t pi  i 1 1/ rises)  ; 5 - {a  - the  zcne  cf  dc  w r via  r p /t  r c ug  hs  into 
gclctsencvcye  time,  t - the  same,  uplift/rises);  6 - (a  - ccntenpcrary 
dew nwa i p/tr cughs  , b - the  sane,  uplift/rise);  1 - the  assumed  tc  he 
disruptive  dislocations  in  dc sr ednech et  \ e r t i o h n y h h deposits;  8 - the 
assumed  tc  he  zones  ci  dislcoaticns  in  taseuent. 

Key;  (1).  Yunusabcd.  (2).  K at  aka  m ys  1 s k i > . <3).  Chinabcd.  (4). 
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Cidzbcnikid ze . (5).  Karakaaysb  tc  dc w r fca i p / 1 t c tg h . (6). 

c hi  gat  ayskoye  uplift/nse.  { 7 ) . Kbcdra.  (fc).  illegible.  (9) 
ccncuest.  (1C).  Garden  c£  tevcdyutsii.  (11).  Tashkent  u p 1 i£ t/t ise. 
(12)  illegible.  (13).  Te  ks  t i 1 • kcit  t ina  t . (14).  Chirchiks  kc  ye 

uplift/rise.  (15).  C h i tc  b i ks  kay  a cepressici. 


EAGt 


At  the  beginning  of  guaternary  period  (fig.  129)  on  Tashkent 
uplift/rise  they  are  separate/literated  dome  (cegicn  ci  the  staaiun  ot 
Eakhtakcr)  and  trough  in  Tashkent  dcwrwarp/ trough. 


r 


I > 
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In  srednechetvertichnuy u epoch  (Fic.  13C)  the  differentiation  cf 
linear  structures  progresses.  At  the  present  tine  it.,  in  ccir.  pa  risen 
with  the  ‘■'eginning  cf  quaternary  period,  is  r.cticeatly  complicated. 
Simultaneously  with  the  process  cf  developing  fire  folds  continues  the 
process  ot  consolidation,  which  is  expressed  m the  development  cf 
Tashkent  uplift/rise  fcoth  in  the  direction  m setth  west  and  intc 
width.  Tc  contemporary  epcch  Tashkent  dewnwarp/treugh  complete  1 y is 
closed,  as  a result  cf  which  cf  Tashkert  and  Chi rchikskoye  uplift/rise 
is  fused  into  one  during  the  continuous  development  Chirchi kska va 

depression  it  is  reduced  in  s ize/ d i n e ns  i c ns  , teirg  simultaneously 
cisplaced  westwards.  The  folds,  which  approach  the  Kelessk cy 

depression  from  northeast,  decrease  in  s i ze/ c i m e r sic  ns,  with  the 
exception  of  the  Ka  r a ka  it  y s hs  keg  c do  w n wa  r p/ t r c ug  h whose  development 
continues  up  tc  now.  Ec w n w a r p/ t r cu g hs  are  ferm/shaped  on  2-1 
C 1 irehikskey  terraces  and  in  the  2cre  cf  already  enclosed  Tashkent 
dewnwa  rp/treugh  (Fig.  131). 

Eesides  plicate  structures,  are  planned  the  linearly  elongated 
valleys,  which  reflect,  on  the  assumptions  cf  ge emer f ologo v , the 
fractures,  placed  in  basement,  tut  still  net  revealed  in  surface. 
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Valleys  o£  this  type  were  called  the  name  tie  st ructural-weakened 
2cnes.  They  include  the  valleys  cl  the  charnels  c£  Salar,  Chauli,  tc 
Eczsu  (Fig.  132). 

The  tectcnic  development  ct  F r it  as  h ke  r t s k c y depression  cccurs 
step  by  step,  by  mo ment u m/i m pulse/p u lses  , with  the  inheritance  cf  the 
tectcnic  plan/ layout,  which  formed  at  the  beginning  of  pleiccene,  but 
vitl  rektcrcy  pererabetney  the  parts  cf  structure.  Process  is 
cirected  to  the  side  cf  the  growth  cf  the  basemert  structures  because 
cf  the  absorption  secondary,  is  amplified  the  ccrtrast.  of  metiors, 
that,  however,  it  dees  net  eliminate  complication  and  Tashkent 
uplift/rise  and  Chirchikskcy  depression  by  local  dc wn wa r p/t r c ug ns  and 
the  uplift/rises  when  along  with  these  which  were  inherited  appear  new 
structures. 

In  this  time  large  activity  exhitits  the  acme,  arra nge/ 1 cc a ted  in 
the  center  cf  city  or  Tashkent  uplift/rise  ard  which  coincides  with 
the  field  cf  the  epicenters  cf  earthquakes  1566-1967. 

Cn  the  basis  of  the  history  cf  the  geological  razvntiya  cf 
Tashkent  seismic  zone  in  neege-ne  and  guaterrary  periods  it  is  possible 
tc  assume  that  subsequently  the  process  ct  tectcric  development  will 
pass  as  the  same  rates,  and,  approximately,  with  the  same  intensity  as 
recently. 

Geological  structure  of  paleozoic  basement  c.  cf  Tashkent. 


si 
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The  suitability  ct  earthquake  tc  regie n g.  ct  Tashkent  indirectly 
speaks  afccut  the  local  special  feature/peculiarity  c£  geological 
structure.  This  special  feature/peculiarity  cai  be  caused  ty  the 
feculiar  combination  ot  the  fclds  ct  iie2cka  yco2cyskcgc  jacket  with 
relief  and  the  internal  structure  ct  faleczcic  basement.  Apparently, 
sizable  value  they  have  a relief  cf  P rec  a mb  r ia  n tasis/base  and  a 
composition  cf  the  detoroed  faleczcic  rcck/Sfecies. 

The  special  f e a t ur e/ f e c u 1 i ar i t i es  ct  ccrteifcrary  relief  ard  the 
structure  ot  the  mozcxayrczcyskcyc  jacket  cf  tale  are  given  above, 
here  briefly  let  us  pause  at  the  structure  ct  fcleozcic  nasement.  We 
utilized  materials  cn  deep  blcwhcles  g.  ct  Tashkent  (textile  S,  Aktepa 
1h,  certer  17)  and  after  its  limits  (shredder  12,  tc-z  to  them. 

Evetdlcv  10,  vegetal  le- cr  c w i r.g  1,  etc.). 

Taking  into  account  the  cutcrcps  ct  paleozcyscgc  basement  in 
mountains  tc  Karzhantau  and  the  southeasterly  spurs  of  Chatkal'sKogc 
spine/ridge  it  is  possible  tc  note  tendency  toward  the  rejuvenation  ot 
the  age  cf  the  rock/species  cf  basement  Item  the  carbonate  thicknesses 
cf  upper  Devon  - lower  cartcn  (it  is  ret  yctrger  than  the  namyura) 
threugh  Carboniferous  tc  Lower  Eermian  s ed i » e n t a r y- vclca nog en ic 
thicknesses  m latitudinal  direction  trem  the  territory  of  insti’-u^e 
tc  them.  Shredder  to  Cfcaulisayskcgc  tecicr.  Ir  direction  g.  of 
Hangiyulya,  cutcrcp  more  ancient  thicknesses,  up  tc  Silurian  sard- 


s  ch ist . 
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It  the  surface  o£  Silurian  deposits  is  accented  for  starting, 
then  it  is  possible  tc  state/establ ish  its  c c m a c r/ genera 1/t ct al 
subsidence  tc  northeast.  Apparently,  this  reflection  of  the  buried 
Erecambrian  structure,  since  in  tasin  p . Kassar  hiphean  deposits  are 
accumulated  into  the  flat  trakhistruktury  cf  nc  i th western 
str  ike/ccurse.  In  cur  cpinicr,  precisely,  these  st r i ke/ccu rses  are 
reflect/re  presented  cn  gravitational  aap/charts. 


Paleozoic  deposits  are  accumulated  intc  the  flat  brakh  iskladki  of 
s u t la t i t ud i ra 1 strrke/ccur se  with  gradient  tc  northwest.  Being  based 
cr  cata  cf  boring  it  is  possible  tc  outline  following  two  neobol'shiye 
fclds  (?  ).  Northern  passes  along  the  northern  outskirts  g.  cf 
Tashkent  approximately  through  the  regicr  cf  the  institute  iro. 
shredder.  Its  nucleus  is  accuaulated  by  the  verxnedevon-Lower 
Carboniferous  deposits,  presented  by  crystal  limestone  (SKV  [£KR.  ~ 
blast  hole]  13). 


Eage  261. 


kings  are  accuaulated  by  se d i roe  r:  t ar  y- vc  1 c anc  ce n ic  rcck/species  - the 
aralcgs  cf  na a y ur- n i zhn e b a s h k ir s kc y uy a - a in h u 1 a k s key  thickness.  This 
anticline  conditionally  can  be  named  nor t h- t 4n 6 wanskc 1 and  considered 
it  ere  cf  the  folds  stretching  itself  here  cf  the  region  of  the 
Eashxyzylsay  of  Eas h k y z y Is  a y s kege  b r a k h i a n 1 1 k 1 i r c r i ya . 
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Eetweer  Yangiyulem  and  ty  Tashkent,  prctatly,  is  arran  ge/lccat.ed 
the  ccrtinuaticn  or  the  Kayrarskcgc  1 r a k h i an  t i k 1 incr  iy  a , named  with  us 
Y an gi y u 1 'sk im . As  in  its  exposed  Fart,  here  in  nucleus  it  is  possible 
tc  assume  tc  he  the  presence  cf  the  sand-schist  thickness  ot 
C rdc v ic ia n- S i 1 ur i an  and  grancdicrite  - tie  aralccs  kar amaza rski kh 
(average/mean  carbon). 

Consequently,  g.  of  Tashchkent  is  arrarce/lccated  in 
trakhisinklincrii,  the  epicenter  ct  earthquake  ccincidirij  with  its 
ruclear  part  where  are  revealea  sedimentary-vclcancgenic  rock/ species 
- the  aralcgs  cf  srednekar bcr.cvcy  akchirskcy  suite  (SKV  epicenter  17). 
Similar  reck/ species  are  travelled  with  tcrirg  ir  region  to-fer  im. 

5 verdlcv. 

K ar zhant auskiy  fracture,  visually  traced  free  p . To  Ogam 
through  the  raicn  g.  of  Chirchika  tc  villages.  hitray,  in  par*/fleet 
"conquest"  is  estabiishea/irstalled  ty  hlcwhcles  1 and  2 trem  the 
difference  cf  absolute  marks  65  m frea  the  reefing  cf  Paleogene 
depcsits.  Fracture,  apparently,  is  fcygere  acre  active  in  Upper 
Ealeozcic  time;  cn  it  it  is  possible  tc  assure  tc  be  the  small  fault 
cf  eastern  tlcck/module/unit  ar.d  left  shift/shear. 

In  premesczoic  relief  the  regicn  g.  cf  Tashkent  was 
arrange/lccated  in  d c wn w a r p/ t rc ug h , tc  north,  tut  especially  to  the 
scuth  occurs  the  lift  cf  paleozoic  basement.  Cr  the  south  outskirts 
cf  Tashkent  the  depth  cf  the  reefing  cf  taseaent  3000-3500  m , while  in 
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rcrtheas tAe t'r  fart  - 140C-15CC  m,  k.  y.  tc  yargiyulyu  roofing  again 
** 

rises  cr  60 (-600  m. 

The  emitted  part  of  the  paleczcic  relief  is,  apparently  the 
deeply  cut  intc  "valley"  cf  the  submericicra  1 strike/course  cf  unclear  .. 
origin-  From  south  tc  north,  paleczcic  stlczheriya  do  overlap  with 
first  Cretaceous,  then  Jurassic,  arc  still  tc  the  nerth  - 
srednetriascvymi  (?  ) by  deposits  v.  i t h the  layers  cf  carbon. 
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Thus,  the  epicenter  cf  Tashkent  earthquake  is  arrange/ located  in 
the  eastern  omitted  t loc  k/ n c d ule/ un  i t near  Y a r 2 h an  t auskoyor  a z loira  , in 
the  nucleus  of  Tashkent  C a 1 1 cn i t e r cus  t r a k h i s i r Y 1 i ncr iy a anc 
sufficiently  deep  dewnwarp/treugh  ir  the  relief  cf  paleozoi c basement. 
The  territory  cf  city  is  ar ranye/lccatec  cn  sve rc-easter n winy  large 
Erecairhrian  (?  ) uplift/rise. 

Eeiny  tased  on  data  cf  fcetirg,  pa  1 e c ce c c r a p 1 i c reconstructions 
and  by  taking  into  account  layers  at  differeit  boundary  speed,  anu 
also  the  special  feature /peculiarities  cf  the  cut/sections  cf 
Ealeczcic  period  to  the  Kerzhantau  alsc  cf  the  scut h- west  spurs  of 
Cha  tka  1 * skogo  spine/ridge  it  is  possible  tc  present  the  roilcwir.y 
sequence  cf  stratiy raph ic  cut/secticn  ir  the  recicn  of  Tashkent 
epicenter  (Fig.  1 3 J ) . 

According  tc  data  cf  seismic  survey,  are  se par  ate/liberated  the 
pyat'grupp  lc r gi tud i na 1 the  kills,  that  ccrtespcrd  five  to  layers  cf 


¥T 


V 


C9-2 1-36 


f 


*■ 


* 

i 


4 

•? 

A 


I 

* 


.N 


PAGE  1^3  ^ 

F age  262. 


(/;  (2)  (a;  w;  tfJ  (&j 

i • . i . 77T.ii..  ir.:.A  :^~r 


a 

i 

* 

<-  V"< 

..  Jff 

. V 

■’>1.1  fa 
; VS>, 

W 

Pa:, race  onutzhiv  ncpcd 

(fU  . 

■ 

.4' 

PC  - .<o 

j7:\ r * CfAj  fL.  oi'*C-k ■ y -Ukj&*  r ip 

(V 

•t 

> 

(>o 

< 

I 

_ t_; 

§ 

(50 

4.itspGAu&e>tt  fiecvcrtuxu. 

* 

Ha 

s. 

* 

* 

X 

I 

' •- .3--". 

1 

>PUC  >400 

rpjtKAV.Tltx 

(J?j  

f*i 

1 

if 

1 

; • ■•  ■' 

£ 

r\i 

UVC  *X$ 

O^LVCWJXU,  r*U,«$/,  U&‘K'  r!**SKI/ 

\u) 

a 

* 

Q 

T 

’ 

. . . — ' z 

1 

i 

zee  >« 

(/<*) 

4Aes?QAurct>i.  nefrurjPHr 

i/'T) 

z 

z 

zw-.xv 

t ' 

tpruA/um& . i^ecvCHuxo 

m 

I, 

4 ' 4 

i 

l*QQ  20Oi 

r \ f/  8s 

1 tPOO&€ir**UV*  vcp$*jp&,  A rAQro- 

ocfioewo  cocnaso 

*0 

* 

V v V 

v v 

V V % 

V V 

V V V 

V V 

&PAb?t//7Wf!J‘>,  d^purysaie 
P0PCL','t>/,  ahSeiutnoeatt,  iaafc.V  - 

ot 

£ 

* 

V V v 

V v 

1 

Bipe  nComiWU!7>t' 

O 

X 

5 

§ 

<* 

Xj 

* 

V V V 

V V 

V V V 

V V 

i 

* 

£ 

if 

&> 

< 

5 

V V ' 

V * 

(SPO-sat 

(2D 

> 

X 

.»• 

, • . * • 

• • _ • 

S ft''! -tend 

rt,(£cr8MbfC  o:'cvc*l/ku  Kc*ro#.'p?ro 

S' 

r j i _J  ’•  r 

’ , 1 ; T : ■ 

i 

§ 

t> 

vcs-SAz 

[_xV 

*3$ecmHSKu.  nepreAt/,  tfc/OMu/no* 

l£V 

w* 

tfre  ■-0  7.  -ia*iu  f7CA~a 

Ar 

1 

V/'Vrp 
v r V.s'zs 

It- 

It? 

r 

i 

C2T 

IlGlj*.  n 

1 

ttooo 

C*c«nbt  rsu^mrtip  Cu/At/ricno- 
doSb/e  Me/T>ai‘cp3>v3C6Q**bie 

/Igxt^SgJUCH  **err)aMCpOiAoec*  c 9 

□ 

? 

Fig.  133.  Designed 
cf  lasFkert. 

Fey:  ( 1)  . System. 

Fasfcchrcst ' , a . (5) 


stratigraphic  cut/secticr  cf  tsenral'noy  part  g. 

(2).  Eivisicr..  (3).  lithclcgic  coiuirr..  (4). 

. Gludira  tc  face,  n.  |b)  the  short  description 
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c £ icck/species.  (7).  Loess  deposits,  sugatsiki,  illegible.  (8). 
Siltstcne,  sandstones  are  gritstone.  (9).  reccene.  (10)  irkctsen. 

(11).  pleiocene . (12).  Cretaceous.  (13).  lever.  (14)  upper. 

(15).  Sandstones,  clays,  limestone.  (Ifc).  Siltstcne,  sandstcres. 
(17).  Argillites,  sandstones.  (18).  1 u t c a r e k c hi  i , partiry,  the 

acid-basic  sostova.  (19).  Felsite,  dacitic  porphyries,  andezitavye, 
ciabazavye  ptcririty.  ( 2 C ) . permian.  (21).  is  is  Devonian 

carboniferous.  [22).  upper.  (23).  upper.  (24).  average.  (25). 
Silurian..  (2  6)  . Tufagenic  sandstones  illegible.  (27)  limestone  are 

marls,  dolomites.  (28)  sand-conglomerate  t.clsbc, 

( 3 C) . Schists  clay  fillitcpobcdnye  met  a net p 1 i z e c . (31). 

E recam  br  lan  , tret  amor  p h l c thickness. 


(29).  Effusions. 


A 


Mchc  surface  is  repulsed  cr.  the  velocities  cf  propagation  cf 
seismic  waves  7. 8-7. 9 ka/s  at  depth  hi-f5  km. 


As  notes  V.  1.  Uloracv,  surface  cf  Ccnrac  real  Tashkent  is  fixed 
cr  depth  15-2C  km.  Con s e q uen tl y , the  tctal  po w e r/t hickness  cf 
"basaltic"  layer  will  klebat’sya  within  limits  ;7-30  km.  However,  Ye. 
K . tutevskaya  indicates  the  difficulty  cf  its  isclaticn/evo  luticr  from 
the  superincumbent  sialieheskege  layer  due  tc  tte  carelessness  cf 
Conrad's  boundary.  in  ccmecticn  with  this,  the  layer,  which  is 
characterized  by  velccities  frem  6.C-6.1  km/s  - cf  roofing  tc  6. 7-6. 8 
km/s  - cf  bettem,  is  considered  by  it  as  totality  cf  granite  and 
hasaltic  layers  by  overall  pcwer/thickness  3f  kn. 

erd  section. 
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In  the  Urals,  ir  central  Kazakhstan,  the  layer  viith  speeds  frcm 
fc.C  tc  6.4  km/s  is  se  pa  r a t e/ 1 i t e r at  e d ty  the  name  "cf  intermediate", 
whereupon  it  is  emphasized  its  acre  clcse  ccrnecticn  with  "basaltic”. 
Ir  composition  it  approaches  gr a ncd i cr i t e cr  gratulite  (density  within 
limits  cf  2.d5-2.9)  and  conditionally  it  is  separate/libcrated  as 
"dicritic"  layer. 

N.  K.  Eulin  (1  967)  lor  the  territory  cf  Turkirenii  hori  zcn/ le  ve  1 
at  hcundary  velocities  6.C-6.7  km/s  (h c r iz c r / le  v e 1 of  "A")  examines  as 
"g r a hi t c-me ta met  phi c " layer  ly  p c we  r/t  h ic  kr  e ss  1C-3C  km.  The  very 
same  fixes  one  additional  refracting  he r i zc r / 1 e ve 1 with  a velocity  cl 
6.4-6. 6 km/s  which  is  compared  veil  with  Conrad's  surface  other 
regions.  Ir  that  case  the  upper  part  cf  the  layer  with  a power  2-6  km 
will  ccr respond  to  cur  "dicritic'1  layer. 

In  view  cl  wide  territorial  abundance  dicritic  layer  is 
considered  independent  unity,  important  fer  the  explanation  of  the 
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structure  of  deep  parts  cf  the  earth’s  crust  arc  history  of  geological 
cevelcpnent.  We  consider  it  as  Atchean  Lcwer  Erctetczoic  crystal 
tasis/tase  with  the  development  cf  crystalline  schists,  is  cuartzitic, 
the  anphitolite  and  tha  intrusive  reck  cf  tasic  - acid  composition. 

Its  packing/seal  is  caused  Karelian  (?  ) ty  fcicirg. 

s e d iment ar y-gr a ni t c id  layer  includes  the  sufficiently  unegual-age 
gicup  cf  sedimentary  and  sed i me nt ar y- vc 1 ca n c ce n i c recks  (rifey,  the 
vend,  lewer  and  average/ near  False zoic  pericc)  among  which  are  rcted 
the  la kkclito-toss-shape c fcedies  cf  graritcics  (tcundary  velocity 
5 .3-5. 6 km/s) . 

The  deposits  oi  rifeya,  knewr  in  Western  U2hekistan 
|au o i r s in  ska y a , taskazganskaya,  kckpatsskaye  suite),  are  represented 
ty  net  amorphic  schists,  sardstores  and  cuartzites  ty  overall 
pcwet/thickness  to  twe  kilometers.  Propagation  cf  longitudinal  waves 
ir  then,  according  tc  the  experimental  data,  5.C-5.6  Km/s. 

Somewhat  a different  character  they  have  deposits  of  rifeya  in 
hassarsae.  Here  besides  the  thickness  cf  schists  (senizsayskaya 
suite),  is  ctserved  the  tclsha  cf  linestene  (terekskaya  suite).  It  is 
pcssitle  to  assume  that  the  deposits  cf  rifeya  will  lie  and  near 
Tashkert  and  are  represented  ty  schists  and  sandstones  with  a power 
the  cclc  cf  twe  kilometers.  This  is  the  regie-rally  metamorphosed 
recks  cf  the  t ictito-aph  itcl  ic  step/stage  cf  me ta morphism. 
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by  cut  palecgeograph ic  data,  the  deposits  ct  vend  here  are  absent;  at 
this  tine  the  region  is  the  supplier  c f terrigercus  material  into 
Chatkal'skiy  and  so u t he i r - 1 4 r 6 w a r s k l 1 pregit/ 

Is  assumed  that  st ee 1 i ng-accum u 1 a t i c n ir  the  ulcviyakh  cf 
e £ i kc r t inenta 1 ' nogo  shallow  naritime  tasin  tegirrirg  from  the 
average/irear  Crdovician  it  continued  tc  the  upper  Silurian,  in 
connection  with  which  it  was  accumulated  pescharca levrclito va ya 
thickness  by  pcwer/tbickress  2-3  km.  Then  overlap  upper  Silurian's 
greend-based  sedimentary-vulkancgenye  rock/ species  (tufas  and 
ignimtrite  dacite  and  liparite)  - lower  [ever  (tc  9CC  m) . The 
presence  cf  these  thicknesses  near  the  tewr.  conpletely  probably  i.e. 
they  ineyuts  in  the  adjacert  la s h te p i r s k c y ridee/range  (Delyautsay, 
hetabashsay). 

Linestcne  of  D3-S,  have  highest  efiiciercy  (4CCC-4500  n)  in 
heksuyskem,  Ugamskom,  Tskenskcm  spin. e/ridges  arc  are  immersed  tc 
southeast  in  direction  tc  Tashkent.  This  hurdle  under 
nezekayrezoyskim  jacket,  is  net  probed  everywhere  by  seismic  methods, 
tut  ty  seme  deep  blowholes  it  is  revealec  at  depth  2400-260C  ro. 

the  ca lc i ter ous-do  1 c n i te  thickness  cf  the  average  - upper  [ever 
with  the  vrcslcyami  cf  anhydrite  ana  basal  conglomerates,  sandstones, 
marls  in  basis/tase,  to  northeast  tren  Tashkent  is  revealed  by 
blcwhcle  13  in  interval  1491-15Cfc  m,  where  is  represented  by  their 
pinkish-gray,  tine -grained  differences. 
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Chert  cf  tour  and  massive  limestone  tc  visa  accordingly  will  lie  cn 
the  cartcnate  deposits  c 1 the  average  - upper  lever. 

Fifey  with  respect  tc  Karelian  (])  tc  tasis/Lase  (interlayer)  it 
is  platform  jacket.  Plicated  dislccaticrs  at  the  end  of  rifeya  and 
lower  Silurian  ct  tale  weak  ana  crly  cn  tcurcary  tc  visa  and  namyura 
cccurted  the  relatively  pewerful  motions,  which  ccnlcrmally  rumpled 
entire  jacket  into  the  system  ct  the  flat  large  tra khisklad ck  of 
suhlatitudinal  (with  gradient  tc  northwest)  strike/ccurse.  Later  it 
was  the  receptacle  cf  the  large  lakkclitcpcccbnykh  massivv  grnitoidev 
cf  avetage/mean  and  upper  Eevcn.  Apparently,  ty  this  is  explained  the 
"seismic"  unity  cf  unequal-ace  thicknesses,  which  allowed  Ye.  M. 
Eutcvskcy  tc  examine  them  as  the  yenege  layer,  ramed  by  us 
csaccchrcgranitcidnym. 

S t r a t igr aph ica 1 1 y higher  sloping  leyeL  is  characterized  by  the 
smccthly  gtew/rising  velocity  (2.3-3. 4-4. 2-4.4  kn/s). 

Ey  the  analysis  of  the  str atigr aph  ic  pcsiticn  ct  the  effusive 
thickness  of  the  upper  Paleczcic  peried  e s t a t 1 i s hed/insta 11 ed  that 
their  pcwer/thickness  is  decreased  from  the  mountain  part  of  the 
Eiitashkentskcgo  region  tc  plain.  AcccLdirg  tc  N . F . visil ' kc vs ki y 's 
data,  the  total  power  of  the  effusive  complex  cf  right  bank  r. 
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Chirchik  fcr  a spine/ ridge  tc  Kctzhentai  is  equal  tc  10  kb,  tc  scuth 
kfst  it  ncticeatly  decreases  alsc  ir  recicr  c.  Tashkent  it  heccmes 
smallest  in  view  o£  the  distance  ci  city  frcn  the  crigin/hear ths  cf 
cutflcw,  ar range/located  an  ncurtains  Karzhartau  and  Chatkal.  As 
rctes  Ye.  M . Eutovskaya,  in  Fritashkertskcn  iecicn  this  layer  has 
intermittent  propagation  ar.d  power- har.dl  ire  capacity  (2-3  kn); 
therefore  it  have  called  we  "int er m i 1 1 e r t " . It  is  fixed  neat  Tashkent 
erd  disappears  tc  north  ard  south  frcn  it.  Ey  tlcwhcles 
vegetatle-grcwing  I,  Axtepa  I are  revealed  the  tufas  cf  andesite 
pcrphyrites  and  their  products  cf  destruction,  petrcgraphical  similar 
tc  the  rcck/species  cf  the  r a n y ur- n i z fc n e h as h k i r s kc y uya-mmtulakskcy 
suite  cf  Eash kyzylsayskcgc  and  h ar a t ashs a y s k c gc  regions,  while  hy 
tlcwhcles  Tekstil'kcmtinat  $ . Epicentei  17 , and  tc-z  to  then:. 

Sverdlcv  10  - the  thickness  cf  conglomerates,  t u f cpescha ni k c v , 
tutfitcv  wien  the  layers  cf  andesite  pcrphyrites,  which  recall  the 
t c r na t ic n/e du cat  ion  cf  neutral  pcrphyrites  cf  akchinskoy  and  nadakskoy 
suites. 
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Ccnsequently,  "mternattent"  layer  involves  the 
sedimentary-vclcanogenic  f c r na t i c r/ed uca t ic r cf  lower  and  average/mean 
carton,  which  differ  in  terns  cf  snail  density  ard  the  low  degree  cf 
netamcrphisn.  Similar  properties  possess  the  rcck/species  of  the 
upper  carter  and  Permian  period  ar.d  thetefere  this  layer,  apparently, 
it  involves  entire  Upper  Ealeczcic  sed i n e n t a ty - v clca ncgenic  thickness. 


Thus,  the  qipetsentr  cf  the  Tashkent  earthquake  cn  26  April  1 5b  6 
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Gecici  phology  and  ycung  tectonics  cl  Tashkent  seisiric  region. 

A£  material  fcr  this  section  served  the  rezl'taty  cl  the 
invest igaticns,  made  by  the  Fritash kents kin  cec a cr pho log ica  1 order  of 
the  institute  cl  the  geography  cl  the  AS  USSF  ty  agreement  with  the 
composite  geo  leg ica 1-su r ve y i r g search  expedition  cl  the  trust  ol 
"Tashkentgeclcgiya”  into  19tt-1S67  in  the  c c a me r /ge re ral/to ta  1 ccnplox 
cl  gee  legieal-geeph  ysical  works,  unaertaken  ler  research  on  the  nature 
cl  Tashkert  eatthguake.  These  in vest iga t i c r s irvclved  lield 
gecacrphclogical  phetegraphirg  tc  scale  1:25. OCC,  carried  out  by  the 
colleagues  I G the  AS  USSF  K . C.  Lange  arc  G.  N.  Esher, in  with 
participation  k.  i.  Fussc  and  A.  A.  Sagatc va,  arc  detailed  structural- 
c ec a cr p he lc gica 1 analysis  nace  K.  C.  larce. 

Page  2 fc5. 
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kerks  cl  order  conducted  in  irtinate  contact  with  the  geologists,  whe 
carried  cut  geological  p hetegra phing  cf  territory  (V.  A.  Zakharevich, 

A > Goncharenko)  , and  ty  the  ge  c m c 1 1 c 1 ega  n i , which  worked  earlier  in 
the  territory  cl  city  and  Er itashkentskccc  regicr  (Yu.  A.  Skvcrtscv, 

G . F.  Tetyukhin,  N.  A.  Kcgay,  P . M.  Mamatkulcv  et  al.). 

EASIC  SPECIAL  F E ATU K 1/ P E C U L I A E I T I FS  Cl  TFE  FFLIFE  CF  THE  TEFBITCRY  CF 
TAShKENT. 
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The  large  part  ct  the  city  (approximately  three  fcurths  of  ms  area  * 
is  arranged  on  corrugated,  ty  the  places  of  the  heaped  plains  surface 
cl  Chirchik-KelessKcgc  watershec,  disnenheiec  hy  teanis  and  ravines. 

The  renaming  part,  which  involves  the  predcainartly  south  outskirts 
cf  city,  occupies  the  valley  of  Chirchika,  surface  of  the  seccnd  and 
third  radpoytnennykh  terraces  ano  the  slope,  c t d e y a y ushc  hiy  them  trcn 
watershed  plain. 

The  general  amplitude  cf  heights  ty  the  linits  cf  city  ar.u  its 
nearest  ne  ighterhoods  dees  r.ct  exceed  UC  a.  The  greatest  absolute 
sacks  ( 5 2 0 - 6 3 C m)  are  fixed  cf  the  rertheastern  cutskirts  (sett, 
ialanchach),  ninimum  (3SC-hCC  m ) - cn  south  vest.  The  relative 
excesses  cf  the  watersheds  ateve  the  tcttcas  cf  valleys  and  leans 
oscillate  fren  5-8  tc  25-30  a. 

The  hydrcgraphic  gr id/retwerk  cf  territory  (without  considering  r 
cf  Chirchik)  composes  the  ccnplex  systen  ct  the  char.ncl-ditchh.es  senn- 
et which  (Bczsu,  Ankhcr,  Kal'kauz,  Kukcha)  are  laid  along  watersheds 
and  slopes,  others  are  cut  into  into  the  thalwecs  cf  natural  valleys 
arc  beans.  guite  large  fren  natural  valleys  - the  beams,  occupied 
with  the  ditchhes  of  Salar  and  Karakaaysh,  intersect  the  territory  ct 
city,  accepting  accordinc  tc  several  inflows.  The  largest  inflows  ct 

A' 

Salara  are  chauli  and  turdzhar,  karakasysha  - U >— t_e  Eczsu. 

The  natural  relict  of  territory  underwent  the  considerable 
arthrcpcgenic  treatment,  caused  hy  the  c e n t u r ies -c  Id  economic  activity 
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cf  iran.  Enctmcus  tele,  in  addition  tc  this,  playeo  the  basic  change 
ir  the  natural  r el 1 y e f cc  1 1 az u y us hch  i k h processes,  connected  with  the 
1 r t e n s e development  cf  artificial  irrigation. 

The  principles  cl  the  cc  nt  e ir  po  r a r y ccrcepts  alcut  the  structure 
cf  the  relief  ct  the  territory  g.  ct  Tashkert  arc  Fritashke ntskego 
region  as  a whole  ot  tale  ate  laid  ty  Yu.  A.  Skvcrtscv  in  the 
teginnir.g  JC-x  ot  the  years  cf  the  current  century  and  are  developed 
irtc  crceced  system  ty  works  ct  N.  F.  V a s i 1 J>  c v s X i y , V.  A/ 

Zakhar evicha,  A.  I.  Islancva,  g.  A.  Mevlyancva,  ty  C.  Yu.  Pcslavskcy, 
S.  A.  Skvcrtscv,  G.  F.  Tetyukhin  et  al.  Inpcrtart  place  in  these 
rep resentatiens  occupies  the  ciagran  cf  the  stratigraphic  breakdewr  ci 
guatetraty  deposits,  developed  ty  N.  P.  Vasilkovskiy  and  Yu.  A. 
Skvcrtscv  on  the  basis  ct  principles  cecicgical  cecmor phologica  1 
analysis. 

In  the  quaternary  history  ct  region,  are  s e pa r ate/libera te d feur 
lasic  stages  cr  den u da t i c n- a ecu nu la t i ve  the  cycle:  sokhski y cr 

karaiar  (ranne pleystetsenevy y) , Tashkent  ( s r e dn e pie yst otsen c v yy ) , 
qclcdncstepskiy  (pozdnepleystetser. cvyy)  and  syrear'inskiy 
(gclctsenc vyy) , to  which  correspond  the  complexes  cf  quaternary 
deposits  and  analogo  us/s  i ir  i 1 a t cyclic  terraces  ir  tie  relief  cf  river 
valleys. 

In  the  relief  ot  territory  g.  cf  Teshkert,  distinctly  outlined 
the  unegual-age  generations,  which  relate  tc  Taslkent, 
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gclcdncstepskcau  and  sy  t oar  • i rs  kc®  u cycles.  The  t c i ira  t icn/c  d uca  t i c r 
ct  Naraian  (sckhskogc)  cycle  is  hutied  ur. der  the  deposits  ot  Tashkent 
ccitflex,  and  their  fragments  cctcrop  only  heycrc  the  limits  cf  city. 


fig.  134.  Schematic  gecacrphclcgical  map/cbart  g.  cf  Tashkent.  1 - 


the  fragments  cf  the  accumulative  surface  cf  s t e ent  p ley  st  ot  se  nc  vc  y 
Tashkent  p'lain  (IV  nadpeymenney  terrace  cf  Chirchika);  2 - the 
denudation  sur  faces , manufactured  in  Tashkert  Icess  deposits  at  the 
teginnirg  cf  gc  ledne s te p s keg c cycle;  3 - the  slcpes  cf 
p czdne p le y s to t seno v y Kh  (geiednestepskikh ) valleys  and  beams;  4 - the 
denudation-accumulative  surfaces  cf  the  pc z c r e p 1 e y s tctsenc vcy 

i 

4 (gclcdncstepskoy)  terrace  of  Chirchika  ard  ccn jugated/combined  vith  it 

terraces  the  n ot  the  bettens  cf  beams;  5 - accumulative  surface 
4 

4 rar.negclctsencvoy  (atayskey)  - II  naopeyaenrey  terrace  of  Chirchixa 

i 

ard  the  erosive-accumulative  for  aia t i c r / e c u c a t ic  n cf  golotse  rc  vy  kh 

ti 

(syrdar'inskikh)  cycles;  6 - the  boundary  cf  city, 
f 

i 
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The  £ c i ma  t ic  n/ed  uca  t icn  c£  s y t car  • i r.s  k c g c cycle  is  subdivided  intc 
tenre-  and  poz dnesy r da r ' i ns k i ye  (is  earl)  p c i d r e cc lctsenovye)  . 

Tc  the  unequal-age  generations  cf  reliei  correspond  the 
ce c nc r p he  logical  levels,  constituting  a ccrsecutive  historicc-genet  ic 
series.  The  distribution  cf  gecncrphclcgical  levels  in  the  territcry 
c t city  and  its  nearest  re ig htc r heeds  is  illustrated  by  the  schematic 
gecncrphclcgical  inap/chart  (Fig.  134),  cr  which  clearly  are  isclated 
the  basic,  largest  c e 1 1/ e 1 e n e r t s cr  relief. 

1.  The  Tashkent  sr e d n e p le ystc t se n c va y a p r c 1 y u vial ' nay  a (is 
Icess)  inclined  plain,  disaenbered  by  large  natural  teams  - the 
valleys  of  the  inflows  of  Chirchika  - tc  separate  watershed  sections. 

2.  Valley  r of  Chirchik  with  terraces  rarre-  and 

p cz cnes yrda r ' i nskikh  (g c lc t seno v y kh ) anc  gc 1 cd n c s t e ps kogo 
|po2dnepleystctsenovcgo)  cycles. 


TASFKENT  LESSCA4  PLAIN. 

The  plains  spaces  ot  Chirchik-Kelesskcgc  watershed  are  partly  the  vast 
stbnontane  plain,  which  herders  fcot hills  cf  Western  Tien  Shan  ard 
answering  surface  ot  the  ancient  submontane  loop,  composed 

sredne p le y s tc t seno v y m i (Tashkent),  pred c aina rt  ly  prcly uviai ' rym  i lc^ss 

* 

deposits  and  Icess  lcams  which  will  lie  cn  s re d neche t ver t ic hn yk h sandy 
leans  and  pebtles  or  directly  on  inzhrechetvertichnykh  and  necger.e 
deposits,  overlapping  the  inequalities  cf  arciert  relief. 
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At  the  present  time  frcir  the  iritial  sirrace  cf  plain,  remained 
crly  the  se pa r a te/i nd 1 v i c ua  1 fragnents,  corresponding  to  the  basic 
watersheds. 
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Their  surface  is  the  upper  level  ct  Tashkent  plain,  which  corresponds 
the  level  cf  the  fourth  na  dp  c y ire  nnc  y iTeshkert)  terrace  of  the 
Chirchika,  isolated  and  descrited  ty  iu.  A.  Skvcrtscv.  The  overall 
i ncidence/drcp  in  the  surface  cf  this  level  Iren  northeast  to  south 
west  is  approximately  the  feurth  cf  degree.  The  particular  trort 
rakes  cf  watersheds  vary  fren  C tc  2-3°.  The  relative  height  of  the 
plain  above  the  river-bed  cf  Chirchika  varies  within  limits  35-U5  m. 


the  treugh-yirder  grid/retwerk,  which  cisnenters  Tashkent  plain, 
chtair.ed  final  formulation  ir  gclcdncstepskcye  ipczdnepleystnencvcye) 
tine.  however,  on  the  surface  cf  plain,  are  outlined  the  results  cf 
deniuatsin,  that  initiated  even  tc  the  erset  cf  cclcdnostepskcgc 
cycle.  The  cross  secticrs  cf  watersheds  ir  nary  instances  fix  the 
sufficiently  clear  bends,  which  separate/lihtrate  the  edge  cf 
gc 1 edn cs t e psk i kh  beans  fren  the  a r r e r ce c/ lcca t e c above  very  flat, 
concave  or  ccrvexo-ccncave  sklancv  strictly  cf  Tashkent  watersheds. 
Apparently,  the  formation  cf  these  slopes  occurred  during  certain 
irterneciate  denudation  phase  (probably  at  the  erd  cf  the  Tashkent 
cycle),  which  began  following  the  ccirpleticr  cf  the  accumulat  icr 
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Tashkent  was  loess;  the  corresponding  tc  then  level  c£  relief  can  he 
called  ty  conditionally  lever  (denudaticr)  Tashkent  level. 

the  trcugti-girdcr  grid/ret w cr  k cf  Tash chkertskcy  plain  differs 
ccitp  licatedly  in  terms  ci  st'yu,  denseness  ard  the  nera vnom r cst  ’ y u cr 
development..  from  its  large  ce  1 1/e  le  ne  r t s the  crly  team  N.  Eczsa, 
tertsh.aya  it  began  in  with  Star  city,  was  elcncated  in  the  direction 
cf  the  comncn/general/tctal  gradient  cf  flair.  The  valley  ct  Selara 
and  the  western  section  cf  the  valley  cf  Karakanysha  intersect  city  in 
the  directi.cn,  close  tc  neriaicral,  i.c.,  at  acu  angle  to  the 
ccinror/ge  ne  r a 1/ tota  1 graciert  cf  flair.  J'aridicial'noye  close  tc  it 
cirecticn  have  the  teams  cf  Chauli  and  zEurczhara.  In  the  northern 
and  western  parts  of  the  city,  are  developed  the  lcr. g beams  cf 
latitudinal  directicr,  alsc  the  disagreeing  with  ccir  mon/gen  e r a 1 /t  ct  a 1 
gradient  surfaces  of  plair. 
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The  special  feature/peculiarity  cf  the  keens  ct  Chauli  and 
Eurdzhara  is  the  absence  cn  their  restrictirc  slcpes  of  the  traces  cf 
f c zd ne t ash ke n t skogo  denudaticr  level,  which,  apparently,  testifies  tc 
the  large  ycuth  cf  these  valleys  in  ccupariscn  with  the  valleys  of 
Ealara,  KaraKamysha  to  N.  Eczs.  As  a result  of  the  analysis  cf  the 
structure  of  the  watersheds,  which  restrict  the  team  of  Chauli  and 
longitudinal  and  cross  sections  ct  its  irflcws,  established/msta  lied 
that  ir  the  process  cf  develcpirg  the  Chauli  cf  the  washing-cut  cf  the 
scap  cf  the  team  of  the  latitudinal  directicr,  which  belong  tc  systems 
N.  Eczs  and  Karakamysha.  Are  intercepted  tales  all  the  contemporary 
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left  tributaries  of  Chauli  higher  thar  the  icke  cf  the  park/fleet  cf 
ecu  quest  and,  possibly,  three  cr  tcu  ct  that  which  inflow  in  Chauli 
lewer  than  the  lake.  Apparently,  a retrcgrace  increase  in  the  team 
irtc  g c led n cs t e psko y e tiue  and  its  deeperirg  considerably  passed 
develcpirent  the  verkhev'yev  ct  the  teams  ct  the  basins  of  Karakamysha 
a rd  N.  Eczsa. 

The  contemporary  nva-teus  cf  chanrel-citchhes  cut  into  into  the 
bottoms  of  teams  at  depth  from  i- 3 |Sa 1 c r ) tc  2 C - 2 5 m (Burdzhar,  tc  N . 
Eczs),  forming  the  narrow  k r u tos tepe nn y e canyons  with  distinct  ycurg 
" vn utr iar yc hn y m i"  erosive  and,  thinner  e icsi ve-accumulative  (base) 
terraces.  Ey  places  is  ctservec  the  considerable  crookedness  cf 
river-beds,  ard  also  the  development  cf  the  llcccland  and  cut  intc 
meanders.  The  edge  cf  carycrs,  especially  cr  the  outskirts  and  in  the 
neighborhoods  cf  city,  ate  cashed  by  ycurg  ravines  and  are  complicated 
by  the  various  terms  suftczicnncgc  loess  "karst":  ty  settleu  saucers, 

ty  tunnels,  niches,  caves,  windows. 

Anomalously  deep  vrez  ard  the  for roaticr/ed teat  ion  of  "canyons"  N. 
p Eczs,  Karakamysha  and  Burdzhara  ate  caused  by  exclusively  hydrclcgical 

IK 

r ea  sens  . 

9 
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The  intense  fault  ot  irrigaticnal  water  intc  beam-dry  valleys  sharply 
cestrcyed  the  natural  equilibrium  cf  the  processes  cf  their 
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development,  which  flaw/lasted  earlier  under  ccrditicns  of  the 
periodic  runoff  cf  thawed  and  shower  water,  enc  it  irvclved  the  rapid 
incision  cf  ycung  ccrstarts  vcdctcKC  irtc  the  easily  eroded  thickness 
was  lcess  and  sandy  leans.  Analogous  "ceiiycrs"  were  formed  ct  the 
iroividual  sections  ct  the  large  nair-lire  channels,  laid  on 
watersheds  Ec  zsu  - Ankhcr.  Is  nest  great  vrez  ir  the  lower  reaches  ct 
the  power  stations,  constructed  cn  these  charnels. 

Valley  r cf  Chirchik. 

As  a result  of  the  ccnnicn/cer.er al/tcta  1 iplift/tise  cf  submontane 
[lain  ir  pcsle  tashiteutskcye  | p ezdnee he t ve r 1 1 ch nc ye ) time  of  Chirchik, 
it  eroded  that  which  was  deposited  ty  its  previcusly  water  alluvial- 
p re  1 h v ia  1 6 nuh  thickness  and  Icrn/shaped  "ncinal"  river  valley.  In  the 
n c r p he  leg  y cf  the  contemporary  valley  cf  Chirchika,  takes  part  cf  the 
terrace  of  three  pos let  as h k e nts k i kh  de n u c a t i c n- c cc u n ulat i ve  cycles: 
cclcdncstepskcgc,  rannesytdar'inskogc  cr  ahayskccc  and 
p cz dries  y r da r ' i nskogo . 

The.  f o t raa  t ic  n/e  duca  t i c r.  cf  p cz d nes y r d a t ' i r s kog c cycle  include  +he 
c cn te m p c r ar y river-hed  o i Chirchika  ard  the  raricw  first  nadpey mennaya 
terrace  by  height  1.5-3.C  n ateve  mezherryn  shcrelire. 

The  secono  nad  p c y me  r.  na  y a (ahayskaya)  terrace  whose  foriraticr  is 
related  tc  r a n nesyr da r ' i r s Kc n u cycle,  occupies  ir  the  region  cf 
Tashkent  almost  entire  right-bark  part  cl  the  valley,  reaching  width 
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fc-7  kir.  It  l s the  almost  flat/plare  alluvia]  plain,  inclined  alcng 
the  river-fed  ot  Chirchika  with  the  average/mear  gradient  ahcut  the 
fourth  ct  d eg  r et . Its  height  a t c ve  the  rivei-tec  ct  Chirchika  fc- 6 m . 

The  Go lodncste ps Ka y a (third  ra c pc y n e n n a y a ) terrace  of  IKChIKA 
withir  the  lints  of  city  has  the  limited  propagation.  Its  fragments 
compose  the  narrow  irtermittert  strip,  which  stretches  itself  alcng 
the  slcpe  of  valley  in  the  rear  cf  atayskcy  terrace. 

The  slcpe,  which  separate/ literates  the  valley  cf  Chirchika  frctr 
the  surface  of  watershed  plain,  although  it  cces  net  differ  in  terms 
cf  large  slcpe/transccnductance  (cn  the  average  h-5°) , everywhere, 
with  the  exception  cf  section  on  interfluve  Calais  and  Chauli,  is 
expressed  very  distirctly.  It  is  gashed  ty  the  valleys  of  Salara, 
Chauli  and  Eurdzhara  and  is  dis  me  mlcred  ty  the  rmercus  fine  teams, 
which  rest  cn  the  third  ra  a p c y me  tin  u y u terrace. 

f*c  r f os  t r u kt  ur  a of  Tashkert  seismic  regicr. 

Curing  the  analysis  cf  relationship  setennestey  relief  wrth  the 
structure  of  irezekay  neze  y s kege  sedimentary  cover  and  paleozoic 
tasement  is  es tall is hed/ i r st a 1 le c the  clcse  ccrrecticn  fcetweer 
tectonic  structure  and  the  large  terms  cf  relief. 

In  the  relief  of  territory,  are  se p ar a t e/ 1 i her  a t ed  two  the 
largest  merfestrukturnykh  cell/elements:  valley  r.  Chirchik,  which 
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ccrresfcnds  tc  Chirchikskcy  synclinal  defressicr,  and  the  watershed 
Iashkert  f r cl y u v ial 1 r ay a inclined  flair  |C h i r c fc i k- Ke lesski y 
watershed),  which  ccrresfcnds  the  ccaflei  tectcric  uflift/rise  cf 
c re -an c-a- ha  1 f -s y rd a r 6 i ns k c 1 anticlinal  2cre. 

These  ircrfcstruktury  are  characteri2ed  as  a whcle  hy  the 
direct/straight  relaticnshif  tetweer  the  relief  arc  the  tectonic 
structure  which  was  retained  during  entire  F licccne-Cuat-arnar  y stage 
cf  rectectcnc  de  ve  1 c f me  r t . 
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Fig.  135.  Schematic  mcrfcstruktcrnaya  nap/cbart  of  ter  r it  o r y g . cf 
Tashkent.  1 - the  ischypses  cf  the  prinary  surface  of 
sredne  p leystotsenovoy  akkumulyativicy  plain  (st r atcizogipsy  cf  reefing 
is  lcess  Tashkent  complex),  carried  cut  thrcrgh  5 n ty  height  (a  are 
reliable,  b - assumed  tc  he;  z - the  schematizec  direction  cf  the 
thalwegs  cf  dclni  and  beams;  3 - cutcrcps  tc  the  topographic  surface 
cf  reegene  and  inzhnechet ver tiebnykh  deposits;  h - the  slope  cf  the 
pezdne pleystotsenovey  (gc 1 ednes t e ps kc y ) valley  cl  Chirchika;  5 - the 
tcurdary  cf  city. 

Key:  | 1)  - (9).  illegible. 
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H Ckevei,  the  contemporary  boundary  ct  watershed  plain  - the 
g c 1 cd n cst ep s k i y step,  which  se p a r a t e/ 1 i t € r a t e s plain  from  the  dnisha 
cf  the  valley  ot  Chirchika,  dees  net  ccircide  with  the  planned 
pc£iticn  ct  the  told  bend,  which  restricts  C h i r c h i ks kuy u depression. 
The  starboard  of  valley  with  respect  tc  this  berc  is  displaced  t.c  2-3 
kn  and  northwest  as  a result  cf  the  lateral  erosion  cf  Cnirchika  in 
gclcdncstepskcye  and  ra n re s y r da r 1 i n£kc y e tine.  Vith  the  tectonic 
tcurdary  cf  Chirchik£koy  depression  cn  this  section,  coincide  the 
tcundaries  not  of  one  of  the  "terraced  valleys"  cf  Chirchika.  The 
widest  spread/sccpe  cf  the  positive  structures,  which  restrict 
depression , is  marKed  by  the  tand  cf  the  propagation 
srednechet vert ichnyk h (Tashkent)  is  pebhle,  that  lay  under  loess 
deposits  in  the  territory  cf  city. 


In  the  merf ostr ukt u re  cf  watershed  plain,  are  separate/liberated 
in  turn,  the  norfostruktur  eye  ce  1 1/e  le  ir  e r t s cf  finer  orders.  These 
are  the  local  watersheds,  which  correspond  tc  anticlinal  uplift/rises 
and  the  structural  snafts,  elongated  p r e dc n i ra n 1 1 y in  parallel  to  the 
edge  cf  Chirchikskoy  depression,  and  else  cf  valley  and  the  large 
fceans  whose  laying  is  determined  ty  the  cevelcpnent  cf  local  plicate 
depressions.  ttorfos tr u kt ur y alsc  ir  essence  inherit  the  structure  cf 
the  early  stages  of  neotek tegeneza,  introducing,  however,  into  it  the 
sulstartial  changes,  connected  with  the  complication  cf  the  told  ct 
sedimentary  cover  in  quaternary  time.  The  structures  cf  more  arcier.t 
plar/layout  (inherited)  are  characterized  ty  northeastern  either  Ly 
close  tc  it  (kar zhan taus ki a ) st r i ke/cc u r s e , whereas  in  the 
s tr ike/ccutse  cf  structures  ycurger  (su pe n i m posed)  predominate 
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latitudinal  or  sublatitudina 1 directions  (Fic.  125). 
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The  principle  ot  the  acrf cstrukt ur y ot  Tashkent  seismic  region 
composes  the  main  Tashkent  watershed,  which  coincides  in  strike/course 
with  the  axis  cl  the  anticliral  structure  cf  the  Tashkent  uplift/ rise, 
e s t a 1 1 ished/i  rst  all  e c tree  geclcgical  data  V.  A.  Zakhar  evichcm  and  A. 
1.  C-cncharenxc. 

Page  29C. 
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In  regional  plan/laycut  this  act f cs t r uk t u r a answers  cne  of  the 
secticrs  cf  Eritashkortskcy  tcla-disruptive  2cre  (Eyzhkov,  Ihragiacv, 
Kur’yev,  1961).  In  plan/laycut  narrower  it  car  he  considered  as  the 
scuth-west  periklinal'  cf  the  transverse  Kay -c  r e -a  nd-a- ha  It 
uplift/nse,  which  intersects  Tashkent  plain  ncrthcastern  than  the 
city  ard  forming  ch a i n/ re t w cr k cf  the  hills,  ccnpcsed  neogere,  ty 
places  ty  Palecgene  and  Cretacecus  deposits.  Arcther  analogous 
transverse  uplift/rise,  marked  ty  the  cutcrcps  cf  neegen  and  ty  the 
irtersif icaticn  of  the  c c n a c r/ ge rer a 1/ 1 c t a 1 ci s a e a t er men t of  locality, 
passes  acre  scuth-west  and  western  than  the  city.  Tashkent,  thus, 
lie/rests  at  the  flat  tectonic  ccl,  which  divides  these  transverse 
uplift/rises,  and  the  me r f cs t r u k t ur a cf  the  nair  Tashkent  watershed 
plays  role  cf  cne  ot  their  connecting  ccnpcrent/lirks. 

For  the  northwestern  slope  cf  the  nain  Tashkent  watershed,  is 
characteristic  the  acreeaert  cf  the  tasic  terms  cf  relief  with  the 
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cell/elements  of  the  plicate  structure  c i secimertary  ccver  and 
r es  p ect  i vel  y , the  predominance  cf  latitudiral  arc  south-west 
directions  in  the  oLientaticr.  cf  local  watersheds  and  dividing  their 
valleys  and  teams.  Tc  the  special  f ea t u re/ p ec u 1 ia ri t ies  of  this 
slcpe,  cue  shculd  also  relate  the  long  teams  ct  the  latitudinal  and 
s u t lat i t ud i ca 1 direction  whese  Develop lert  is  connected  neither  with 

t 

the  primary  gradients  or  plain  rcr  with  the  distribution  cf  lccal 
f elds. 
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Cn  the  southeasterly  slcpe  of  watershed  on  the  contrary, 
predominate  the  meridional  and  suhmerid  icra  ] direction  ot  valleys  and 
watersheds  cf  the  seccnc  erder,  devoid  cf  visible 

communication /connection  with  the  strike/ccurse  cf  folds.  The  valley 
cf  Ealara  only  in  lower  part  coincides  with  the  young  downwar p/treugh, 
superimposed  for  the  so u t he aste l 1 y wing  cf  Tashkent  uplift/rise,  hut 
ir  upper,  higher  than  botanical  garcer,  cuts  this  wing  at  an  ancle  tc 
its  ir. cidence/drop.  The  valleys  cf  Chaili  and  Ettd2hara  are  oriented 
at  acute  angle  to  the  ccrstructicn  cf  the  axis  cf  Tashkent  uplift/rise 
ard  tc  the  cc  m mo  n/ge  ne  r a 1/ 1 c ta  1 gradient  cf  Tashkent  plain  (Fig.  1.16). 

The  demonstrative  concept  about  the  development  of  the  structure 
cf  teriitcry  during  the  period  cf  time,  the  past  after  the 
formation/ education  ct  the  accumulative  (predominantly, 
prclyuvial'r.oy)  surface  cf  Tashkent  loess  plain,  i.e.,  from  the  end  cf 
the  s t e dnec he t ve rt ic h nog c time  tc  cur  days,  gives  the  schematic 
map/chart  of  young  tectonic  strains,  for  ccrstructicn  of  which  is  used 
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the  method  cf  the  graphic  e xce p t icn/e 1 i m i n a t ic r ct  the  regional 
gradient  ("regional  background"),  caused  as  ty  c kshchete kt o n icheski mi 
conditions,  sc,  apparently,  and  ty  the  conditions  cf  the  deposit  cf 
precipitaticn  (Fig.  136).  He  amplitudes  ct  relative  strains  are 
cttaired  ty  means  of  the  ccincidence  cf  schematic  mcrf cstru kt ur rcy 
map/chatt  and  projection  ct  the  surface  cf  flat  ccne,  which 
ccrrespcnds  tc  the  initial  surface  cf  tie  Tashkert  section  cf 
sutacntane  plain  in  the  period  cf  the  ccnpleticr  ct  the  Tashkent  cycle 
cf  steeling-accumulatior,  ana  the  graphic  suftracticn  of  the 
atsclyutvykh  heights  cf  the  second  surface  f rc  m the  true  altitudes  cf 
the  first. 
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As  a whole  in  shaping  cf  the  m c r f cs t r u k t u t y ct  Tashkent  seismic 
region,  the  primary  meaning  telcr.gs  tc  the  plicated  strains  cf 
sedimertary  cover.  Di r ec t/s t ta i g h t expression  in  the  contemporary 
relief  cf  the  young  disruptive  rarushniy,  complicated  by  the  cbvicus 
vertical  displacement  of  wings,  in  territcry  city  is  not 
reveal/oet. acted.  However,  the  straightress  cf  a series  of  valleys  and 

* large  teams,  which  dismember  Tashkent  plain,  their  unconformity  with 

4 

« the  ccmmcn/general/tctal  gradients  cf  surface  arc  the  strike/course  cf 

plicated  structures,  and,  ir  a number  cf  cases,  their  regular 

* 

a r r ange men t/pe t m uta t icn  in  parallel  tc  eact  ether,  makes  it  possible 
tc  assume  that  their  laying  is  tygcr.e  predetermined  ty  the  development 

t cf  the  linear  tectonic  narushcheniy  cf  disruptive  character  ("tectonic 


weakened  zeros"  or  the  zcncs  ct  ancient  tectcnic  fracture),  which  is 
caused  the  voltage  distribution,  which  appear  in  thicker  than  the 
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Fig.  136.  Schematic  nsap/chart  c£  the  ycunc  tectonic  strains  c£ 
territory  g.  ct  Tashkent.  1 - the  line  (f  the  ecual  amplitudes  ct 
relative  strains  srednepleystctsencvcy  (Tashkent)  the  akkumulyativn. cv 
cf  plain,  i (a  - reliable,  t - assuned  tc  be)  ; 1 - the  sections  cl 
go Ictsenc vy kh  relative  u p 1 i 1 1/ r ises  ; 3 - the  sections  ol  golctse r c v ykh 
relative  depressions;  4 - the  zone  cl  tie  prctalle  disjunctive 
disturbance/ breakdowns,  connected  with  the  assuned  tc  be  Iracture  cf 
northeastern  strike/ccur se  ; £ - middle-  and  pczcre pleystotsencv ye 
"tectcric  weakened  zones";  6 - the  assuned  tc  he  directions  ct  the 
p le  ist ccene-gclcqencvy x zones  cl  fracture;  1 - the  line  of  the  equal 
anplittdes  cl  relative  uplift/rises  (in)  in  cate  cf  repeated  levclirg 
1962-1966  (according  to  N.  A.  Koreshkov  and  A.  E.  Fayzuian);  6.  the 
p le ysgese ystc vaya  region  cf  earthquake  1966  (according  to  V.  1. 
Llcncv);  9 - the  sections  cl  the  possible  s e y s n c pr  c y a vlem  y ; 10  - t nr 
slope  ct  the  pozdnepleystetsenevey  (gclccncstepskcy)  valley  cf 
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Depending  on  st  t ike/cc  u ise  and  the  Lcle  ir  iicrfcstiuxturt  these 
"tectcric  weakened  2cnes"  car  te  divided  irtc  three  groups.  Ihe  lirst 
grcup  includes  the  elcngated  Item  ncrtheast  tc  south  west  linear 
zones,  cn  which  are  laid  valley  N.  tczs  and  parallel  by  it  liner  leans 
the  spirit  ct  ether  mllcws  the  K ar  a ka  tr  >s  h a . The  northeaster  it 
ccn t 1 n ua t icn  cf  the  Bozsuyskcy  zene  which  intermittent  stretches 
itself  through  entire  city,  is  expressec  in  relict  hy  the  laying  cf 
the  upper  mllcws  of  Chauli  ard  rncy,  detailed  lean,  which  is 
c pe n/d i scl csed  into  valley  Salarav  the  regicr  cl  the  boundary  of  city. 
This  the  sole  expressed  ir  rl'yefe  iirear  zere  i r the  territory  ct 
city,  which  marks  the  assumed  tc  te  disruptive  disekatsn  ir  is 
thicker  than  the  sedimentary  cover.  It  ccircspcrds  tc  tne  fracture, 
supposedly  carried  cut  V.  A.  Za k ha t c v ic h e n ard  t . I.  Goncharenko  cn 
the  tasis  of  geological  data  frem  Kitraya  tc  the  park/ll-et  cf 
ccncuest  and  further  to  south  west,  a p p r c x 1 m a t e 1 > tc  the  western 
boundary'  cl  cld  city. 

1c  the  second  group  ’’tectonic  weakened  zeres"  are  related  the 
linear  zones  cf  meridicral  ct  the  close  tc  it  direction  in  which  cn 
the  scith-vctccncm  slope  cf  the  train  Tashkent  watersned  of  tale  are 
laic  th*-  valleys  of  Salara,  Chauli  and  Eurczhara,  hut  to  the  third  - 
elcrgated  predominantly  irtc  sterege  the  latitudinal  direction  ct  the 
zone  of  the  arcient  ( p o z dne p le y s t ct se nc v c y ) fracture,  which 
predetermined  the  laying  cf  a whcle  series  cf  parallel  beams  cn  its 


rerthwestetr  slcpe. 
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The  obvious  geological  proofs,  Uich  ccrfirn  the  f resence  of  the 
rzryvrykh  disturbance/brea kdcwns  in  is  thicker  than  the  sedimentary 
cover  along  " t ek ten  ic  he  s k i cs  la b le n ny  k h zones"  cf  the  second  and  third 
groups,  re  veal/ detected.  hckever,  ty  visual  observations  during 
Tashkert  earthquake  1966  in  the  western  fart  cf  the  city,  i.e.,  n the 
northwestern  slope  cf  the  main  Tashkent  watershec,  are  revealed  the 
systems  cf  the  cracks  of  latitudinal  direction, 

p rosle zhi va yus hchiyes yas  cf  west  to  the  east  ir  e x tent/e  Ion  ga  ti  or. 

1C-12  km,  priarnc  along  the  sc r. es  of  ancient  fracture, 
established/installed  in  esneye  geoir  or  p h c lc  c ic  a 1 investigations. 

During  the  comparison  cf  the  materials  cf  cecmcrphological  and 
geophysical  investigations,  is  confirmed  cc n a u r i ca t icn/conn ec ti c n cf 
ccntempcrary  mertost r ukt ur y with  the  structure  net  only  of  sedimentary 
ccver,  but  alsc  paleozoic  basement.  Specifically,  the  linear 
mertestruktura  of  the  main  Tashkent  watershec  sufficiently  ccrrespcrds 
precisely  tc  the  zone  of  the  predominantly  positive  anomalies  of  the 
force,  which  stretches  itself  frcm  northeast  tc  south  west,  which  N. 

E.  Vcl'fscn  and  A.  G.  Khvalcvskiy  (1967)  interpret  as  the  large  linear 
blcck/mcdule/unit,  limited  by  the  fractures  cf  northeastern 
strike/ccurse.  Local  variations  in  the  fcrce  gradient  of  gravity  find 
the  appropriate  reflection  i r.  the  bends  cf  the  longitudinal  section  of 
watershed,  connected  with  the  u r dul y a ts  i y a m i cf  its  axis. 
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sections  ct  gclctsencvy  kh  relative  uplift/rises  end  depressions, 
isolated  cn  the  has  is  cf  the  analysis  ct  the  special 

i ea t ur e/pecul iar it i es  ot  the  sticycni  cl  teiraces  in  valleys  and  the 
h an  ite  stat.  ions  cf  young  erosive  [recesses  or  watersheds.  Judging  ty  a 
charge  in  altitude  ct  gc  1 c d r cst  e ps kc y arc  abayskey  terrass  in  valleys 
ard  large  beans,  the  relative  amplitude  cf  gclctsencvyKh  strains  does 
ret  exceed  the  limits  ot  several  ireters.  The  na*crity  ot  the  sections 
cf  gclctsencvyKh  uplift/rises  is  timed  tc  the  axial  parts  of  the 
positive  mo rf cstr ukt ur , and  depressions  - tc  the  axes  of 
p cs le t ash ke n t s kikh  do  w n w a i p/ 1 rc  ug  hs  . At  the  sane  tine  the  cutlines  ct 
the  mcividual  sections,  which  tested  cbvicus  rplitt/rise  in  holcccne, 
do  ret  coincide  with  the  position  cf  the  isclires  cf  the  peak-tes-peak 
anplitode  cf  p cs let a s h k e r t s k i kh  straits.  ere  ct  such  sections  is 
arranged  during  the  western  termination  ct  the  kal ' kauzskogc 
watershed,  the  second  - cr  the  nain  Tashkent  watershed,  on  scuth 
periphery  of  cne  of  the  stable  local  uplift/rises  (in  the  region  cf 
asttcrcnical  observatory  ard  se y s a cs t a r t s i i "Tashkent").  Apparently, 
their  position  objectively  reflects  the  process  cf  developing  the 
c ct res  pend i ng  morf os 1 1 uk t ur  in  hclccere,  i.e.,  their  gradual  increase 
tc  the  side  cf  the  penklirali  cf  the  basic  up  1 i ft/rises. 

Assigns  attention  position  Chaulinskiy  ana  Eurdkarskoy  "tectonic 
weakened  zores"  cn  ctroyer.iyt  cr  the  ce  1 1/e  1 e ire  r ts  cf  the  plicate 
stricture  of  the  main  Tashkent  watershec.  They  are  arrange/1 ccated  in 
the  flat  tektcnichkikh  cels  which  divide  lccal  kulisoobraznyatiya, 
ard,  beginning  at  western  wine  cf  cne  cf  the  uplift/rises,  they 
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intersect  it  at  acute  angle  ard  pass  alcrg  tie  eastern  wing  cf 
cppcsite  uplift/ rise. 

It  is  characteristic  that  within  the  linits  of  the  tectonic  ccl, 
which  divides  twc  echelcr-like  uplift/rises  in  the  center  of  city  ard 
iy  the  cccu  pi eu  valley  cf  Chauli,  are  localized  the  epicenters  cf  the 
hasic  gerk/impulse  and  najcrity  cf  the  aftershocks  cf  Tashkent 
earthquake  lytfa  and  that  irtc  its  cutlires  very  accurately  is 
irscrited  the  relatively  short  and  narrow  transverse  band  of  a sign 
charge  cf  the  lapse  of  the  tcrce,  which  is  interpreted  by  N.  B. 
Vcl’fscn  and  A.  G.  Khavalcvskiy  (1967)  as  section  cf  the  zone  of 
e as t er r-al n a 1 yksxogc  overthrust.  Tc  ether  tectcric  cols,  which 
ccnplicate  the  mcr  f cs  t r u kt  ur  u of  the  irair  lashkert  watershed, 
ccrrespcnd  the  detecnined  charges  ir  the  fcrce  gradient  of  gravity. 
Apparently,  this  agreement  is  ret  ranccir.  He  fernaniye  of  local 
echelcr-like  uplift/rises  ano  dividing  then  tectonic  cols,  chvicusly, 
is  connected  with  the  special  feature/peculiari  ties  of  the  razviiya  cf 
hasenert.  In  the  form  cf  the  increased  activity  cf  the 
t ekten  icheski khsedlcvin  tc  which  are  fined  "tectonic  weakened  zenes", 
they  arc  considered  as  their  kird  the  "structural  nede/units",  ir  each 
cf  which  car  arise  seysneyerrye  vcltage/stresses , and  aro 
se par  a te/1 i ter  at ed  as  secticrs  cf  the  possible  seysmcproyavleni y or 
earthquake- hazard  zones. 

■e  r-d — Mett  i eft. 
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Character  aro  amplitude  cf  ycung  tectcEic  metier 


The  constructions,  used  durirg  the  ccnpcsiticn  cf  the  schematic 


naE/chart  cf  ycung 


(Fig-  136)  , it  is  natural,  they  make  it 


itle  tc  directly  determire  reither  the  overall  amplitude  cf  the 


cf  the  earth's  surface  in  the  recicr  cf  Tashkent  with 


respect  tc  the  level  on  which  it  wa 


rednechetvertichnogc  time  ncr  amplitude  of  the  relative  uplift/rise 


cf  the  main  Tashkent  watershed  (axis  cf  Tashkert  uplift/ rise)  ahcve 


the  axial  part  of  the  Chirchikskcy  depressicr.  The  first  of  these 


values  can  he  esta bl ished/ i n s t a 1 1 e d cnly  during  f u 11/tctal/ccmplete 
regicnal  analysis,  the  seccrd  is  estimated  according  to  the  indirec 


s ig c/c r i ter ia , which  include  tcth  ge c m c r p he  1 c g i c a 1 and  geological 


data.  Taking  into  account  the  contemporary  excess  cf  the  surface  cf 


the  Tashkent  plain  abeve  the  river-hed  cf  Chirchika,  the 


abayskikh,  gclcdncstepsk ikh  anc  Tashkent  is  pebhle 


that  make  depression,  anc  the  depth  cf  the  tettem  cf  the  deposits  cf 
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Tashkert  complex,  it  is  pcssitle,  a p par  e n 1 1 \ , with  a sufficient  degree 
cf  prehatility  to  consider  its  appropriate  5 C - 1 C a. 

The  amplitudes  cf  local  plicate  deferantsiy  within  the  limits  cf 
watershed  plain  can  he  determined  with  n uc  h larger  accuracy,  whereupon 
cegree  cf  accuracy,  cbvicusly,  it  depends  cr  the  intensity  cf  the 
p cs le t a sh Ke r t s ko y denudation  treatment  cf  primary  accumulative 
surface.  Or  strictly  waterslea  sections  this  accuracy  is 
approximately  equal  tc  the  accuracy  cf  ccr.ductirc  hcrizontals  at 
schematic  mcr  f cs  t r u k t ur  r c y map/chart,  i.e.,  -5  it . Cn  the  periphery  of 
watersheds  and  especially  within  the  seetiers  cf  the  depressions, 
which  tested  the  erosive  effect  cf  the  placed  ir  their  water  flows, 
this  the  tccnncst'chevidnc,  is  ccr.sidetefly  telcw.  ter  conditicral 
me  tc  kaitprinyata  the  lire,  c kc  n t u r va  > us  hch  a y a tc  the 
merles truktur u of  the  main  Tashkent  watershec.  The  lines  of  equal 
strains  (Fig.  136)  are  carried  cut  with  irterval  5 a ty  height,  i.e., 
ir  accordance  with  tne  decree  cf  accuracy  cf  their  estimation  or 
w a t ers  beds . 

As  a whole  for  pozdnechetvertichncye  time  - hclccene,  the 
depressicr  cf  the  tectonic  dtwnwatp/trcichs , which  surround  »h*- 
nertestrukturu  of  the  main  Tashkent  watershed,  relative  to  ccnditicnal 
zerc  it  comprised:  ror  a Tashkent  dewr.  warp/ttcuch  - about  10  ®,  a 

kelesskcy  depression  - 10-15,  a Kar ax  am y shs k c gc  ccwnwar p/treugh  - 
aheut  20  m.  The  depression  cf  the  Eczsuyskccc  erd  Dzharary ks kocc 
dc  w rw  a r p/ 1 r cug  hs,  which  complicate  the  r c r t h we  s t e r r.  slop’  of 
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watershed,  reaches  10  m.  Cr  the  rest  irair  Tashkent  natersheu  aie 
separate/ liberated  three  Jccai  uplift/rises  10-1?  a amplitude.  The 
greatest  relative  uplift/rise  in  the  territory  cf  city  testeu^the 
rerthern  section  ol  the  acttcstiukttr)  cf  Salar-Chircbikskogc  s 
watershed  - its  amplitude  2C-25  a. 

E age  2 9U . 

Thus,  the  maximum  amplitude  ct  relative  strain  fer  an  entire 
territcry  ct  city  is  h0-^5  a,  ard  fer  the  aerfestruktury  of  the  main 
Tashkent  watershed  ard  its  surrounding  ccwrwar p/treughs,  it  is  30-35 
a.  The  amplitudes  cf  the  uplift/rises,  which  correspond  to  the 
mcrfostrukturaai  of  Kal 1 kauzskege  and  Eczs u-Kar akamyshskogo  watersheds, 
are  cc m pa t at i vely  small  - less  than  5 m relative  tc  ccnditicnal  zerc, 
which  it  seems  is  connected  with  their  pcsiticr  curing  the  heinc 
immersed  wing  ct  the  mo t f cs t r t k t u r y cf  the  aair  Tashkent  watershed. 

The  average  value  of  the  gradient  of  relative  strains  during  the  wings 
ct  structures  varies  frem  5 tc  1 m/km,  reaching  cnly  hy  places  1C 
u/km.  Along  the  axes  cf  positive  structures  (cr  the  undulyatsiyakh  cf 
folds)  the  value  ct  th«  gradient  cf  relative  deferamtsiy  does  net 
exceed  2-3  m/km. 

Accepting  in  the  first  app  r c x i a a t i c r. , that  frem  time  ct  the 
completion  ct  the  formation  cf  the  primary  accumilative  surface 
p r c 1 y u v ia 1 ' ny k h is  lcess  Tashkent  complex  pass  Item  50  to  100  thousand 
summers,  it  is  possible  tc  calculate  the  average  speeds  of  relative 
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vertical  motions  and  their  gradients.  The  nexinrn  average  speed  cf 
relative  polnyatiya  fcr  tte  territory  cf  city  is  equal  to  0.5-1.C 
aa/year,  and  tor  the  most  raised  secticrs  cf  the  main  Tashkent 
watershed  with  respect  tc  adjacent  dcwnwar p/ troughs  - 0. 3-0.7  mn/year 
He  maximum  values  ct  the  gradient  cf  the  average  speed  in  this  case 
turn  cut  to  te  equal  to  C.1-C.2  nm/year. 

Euring  the  comparison  cf  data,  which  characterize 
pczdnechetvertichnye  and  gel  c t se  ric  v ye  strains  in  the  territory  cf 
city,  with  the  materials  cf  the  repeated  leveling,  carried  cut  ir. 
Tashkent  during  the  years  1962-1965  ard  in  1966  is  noted  very  clcse 
connection  and  ctvious  heredity  ,between  ycung  arc  contemporary 
tectcnic  acticns. 

The  maximum  of  conteapcrary  uplift/rise  ( d C an)  is  located  near 
sey sme s tantsi i "Tashkent",  within  the  outline,  which  corresponds  cn 
the  map/chart  cf  young  strairs  tc  the  secticr  cf  tne  relative 
gclctsercvogo  uplift/rise,  arrange/ located  cr  the  periklinali  of 
statle  pcsletashkentskogc  uplift/rise.  Iscline  20-millimetric 
ccntempcraty  uplift/rise  ccntcurs  this  secticn  cr  its  periphery. 
Isclines  20-  and  1 0 - a i 1 1 i a e t r ic  amplitudes  cc  net  reveal/detect  sc 
distinct  a communication/ccnnect  icn  cf  ycung  arc  contemporary  metiers 
then  the  iscline  of  conditional  zerc  very  it  is  clear,  although 
semewhat  rcughly  contours  the  d c wn w a r p/ t r c u g hs  cf  the  latitudinal 
secticn  of  the  valley  of  Katakaaysha  anc  lower  current  of  Salara  (in 
the  region  cf  textile  ccatine). 
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According  to  data  of  repeated  leveling,  the  intense  vertical 
actions  ot  the  earth's  crest  in  Tashkent  are  tined  tc  time  cf 
earthquake.  In  the  previous  years  local  metiers  tc  the  territories  of 
city,  which  flew/ lasted  against  the  hackcrcurd  cf  the 
cca mcn/general/tota 1 uplitt/iise  cf  the  recicn  cf  Tashkent  with 
respect  to  the  region  ot  Arysi  (130  ka  the  rerth  cf  Tashkent),  cf  tale 
are  insignificant  and  did  net  introduce  the  perceptible  charqes  intc 
the  pcsiticr  cf  leveling  sigrs  ir  Tashlerte  tc  the  period  of  the  time, 
passed  between  two  earthquakes  (18bfc  anc  15  tf  Hi,  then  the  naxiaua 
average  sp;eed  cf  relative  strain  will  picncurce  equal  to  0.4  mai/year, 
tut  the  maximum  gradient  cf  the  average  speed  will  pronounce  0.2 
mir/gcd«km.  These  values  are  comparable  with  the  maximum  average  speed 
cf  the  vertical  motions  in  late  pleiocere  - hclccere  and  its  gradient 
which  tale  are  esta tlish e d/ i nst a 1 le d ty  ge c m cr p h c legica 1 analysis. 

Face  2 5 5. 

Being  based  on  data  cf  repeated  leveling  cr  the  non un i f cr m i t y cf 
ccrtempcrary  vertical  metiens  net  orly  ir  space,  but  also  ir  time, 
historical  evidence  about  repeated  powerful  earthquakes  on  the 
territory  of  Tashkent,  or  geological  materials,  it  is  possible  tc 
assume  that  the  young  tectonic  motions  else  had  a character  cf 
separate/ individual  mcroertum/impulse/pulses  and  their  maximum 
irtersity,  obviously,  coincided  in  time  with  the  periods  cf  powerful 
seismic  ge r k/ i m p u lses . 
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Thus,  it  is  possible  tc  lake  the  following  conclusions. 


1.  In  spite  of  the  considerable  distcrticr  c t the  con te ropcrar y 
relief  cf  city  by  the  anthropogenic  aid  artrcpccennccbuslovlennyroi 
{recesses,  in  its  structure  sufficiently  fully  i«ere  {reserved  tfce 
s{ecial  feature/peculiarities,  giving  pcssitility  tc 

reveal/detect/expose  and  tc  evaluate  character  ard  intensity  cf  ycurg 
tectcnic  strains  and  tc  restcre/reduce  the  history  cf  the  formation  cf 
its  basic  c el 1/e le roe n t s. 


2 . The  hereditary  freir  early  stages  nectektcgeneza  obshiy 
character  of  the  development  cf  the  tectcnic  stricture  of  sedimentary 
ccver  is  retained  and  at  present.  The  hereditary  structural 
plan/layout  for  territory,,  which  is  characterized  by  the  predominant 
northeastern  direction  ci  the  fclds  cf  sedimentary  ccver,  is 
complicated  by  the  development  cf  the  superimposed  structures  of 
latitudinal  and  sublatitudiral  strike/ccrrse . 


f 


t 


t 


3.  Ttie  important  special  f eat  ur  e/ p e cu  1 ia  r i ty  cf  the  ferroatder  cf 
linear  folds  it  represents  the  development  cf  local  echelon-like 
pclnyatiy  and  dividing  them  flat  tectcnic  eels,  distinctly  expressed 
ir  the  contemporary  structure  cf  the  tram  Teshkert  watershed. 

h.  Along  the  plicated  strains  ir  nerf cstrukture,  are  outlined 
the  lircar  di s t ur ha  nee/ b r e a k d c w ns  cf  disruptive  character  - the' 
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tectonic  weakened  zones  whose  develcpmert  is  caused  fcy  the 
vcl tage/str esses,  which  appear  in  thicker  than  the  sedimentary  cover 
ir  the  process  of  the  fcriraticr.  cf  its  p r ed  c a i r e rt  ly  plicated 
structure.  The  echelcn-like  location  ct  the  local  up lif t/r ises , which 
restrict  tectonic  cols,  can  te  considered  as  s i c r/cr  i ter  ion  cf  left 
shift/shears  cn  the  timed  toward  these  eels  tectonic  weakened  zones  cf 
stmeridicnal'nogc  direction. 

5.  The  strains  cf  sediaertary  ccver  ir  ccrtemporary  relief  are 
the  reflection  of  the  tectonic  processes,  which  take  place  in  the 
tclshe  cf  paleozoic  hasement.  The  development  cl  these  processes  has 
continuous- intermittent  character.  The  mest  intense  strains  cf 
hasement  cause  powerful  seismic  je t k/ i m p u lse s , ard,  being  transferred 
through  the  thickness  of  sedimentary  ccver,  they  give  rise  tc  the 
formation  cf  local  uplitt/rises  and  depressions  and  linear  zeres  cf 
fracture  cn  the  surface  cf  the  Earth. 


6.  The  seismic  activity  cf  the  territory  cf  city  is  caused  ty 

* the  ccmmcn/general/tctal  high  tectcr.ic  activity,  connected  with  the 

* 

continuous  retraction  cf  fccthill  d c w n w a i p/ t ro ug h (Tashkent- 

> 

*•  gclcdncstepskc  1 bas in/de  press io r ) intc  the  c c m m c r/gener  al/t  ct  a 1 

f 

uplift/rise  of  the  Alpine  crcgen  cf  Western  Tier  Shan  (Ryzhkov, 
Itragincv,  Kur'yev,  1961).  As  a result  cf  this  cf  process  cccui  thu 
c c m me n/ cone t a 1/tota  1 uplift/rise  the  plains  and  pcs t upatel ' ne  t h^ 
development  cf  the  linear  structures,  which  lie  cn  the  petiklinali  ct 
mcurtait  ranges.  The  rearrangement  of  local  structures,  vyvannaya  ty 


» *• 
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the  expansion  ct  upl if t/ r ises , ctvicusly,  is  acccmpanied  by  the 
icarin2t3.cn  c Id  and  ty  the  1 a y i r g c f rev  fractures  in  t nicker  than  the 
peleczcic  casement. 

7.  By  the  materials  cf  gecnc r p he  1 c c ic c 1 artlysis  are  ccntined 
the  represertatiens  alcut  tie  activity  cf  the  urdulyatsiy  of  the 
:cirts  ct  linear  structures  - the  tectcric  eels,  which  core es pord  tc 
the  ptregivam  cf  the  axes  cf  the  folds  cf  secinertary  cover,  as  a 
result  cf  which  we  consider  then  as  Best  prcfatle  earthquake-hazard 
seres.  1 

ECCTNC1E  1 . with  the  c r i c m/hear  t hs  cf  a deep  laying  folds  in 
sediieitary  ccver  cannot  serve  as  the  reliatle  indicator  of  seisnic 
cancer.  - editor's  rctc.  ENDFCC1NCTE. 

I age  29t. 

Ccroparative  analysis  cf  Kc r f cs t r u kt u r r y k h special 
feature/peculiarities  and  deep  structure  cf  the  chcsen  in  the 
territory  of  Tashkent  ea r t hq uak e- ha za t d zenes  revealed,  that  most 
active  cl  then  is  the  pleysteseystovaya  reejen  cf  Tashkent  earthquake 

9v 

1 96  fc , which  ccrres  pends  the  nest  ccnplex  ccr.  strict,  icn  of  section  the 
tasement  also  of  sedimentary  ccver. 

F f S 1 11 S CF  VISUAL- AE FI  A I C E S E I V AT  I C NS  Of  T h f REGICh  CF  TASHKENT 
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Ey  the  authcr  o£  this  secticr  are  made  v i s ua 1- a e r i al  obs-rvaticra  cf 
the  city  by  Tashkent  and  adjacent  reyiers  1 tor  determining  natural 
ard  tectonic  ccnuiticns  ae r c Icy cs " y e u k c y . 

FCCTNCTE  1 . the  yioup  cf  the  sent  on  mission  cclleayues  comprised: 
V.  E.  Kciarcv  - the  director  cf  latcratcry,  E.  Miroshnichenko  - 
stage  scientific  colleague  and  V.  I.  karkevich  - the  stage  cf 
irzherst.  ENCFCCTNCTfc. 

I r this  case  were  studied  the  geclcgical-gecmcrphclcyical  ccrditicrs 
ard  the  special  feature/peculiarity  cf  the  manifestations  of  the 
earthquake  both  in  the  pleystcseystvcy  xegicr  ir  the  limits  of  city 
ard  in  the  territory  cf  the  adjacent  part  cl  the  fccthill  plain. 
Special  attention  is  deveted  to  lesearch  cn  com  ir  unication/ccnnecticns 
cf  the  different  manifestat iens  cf  earthquake  with  the  fractures, 
which  intersect  as  it  is  assumed  to  be,  the  territory  of  Tashkent. 

flights  acove  the  recicr  cf  earthquake  were  accomplished  or  the 
helicopter  mi. -or  1 uztek  ccrtrcl  GVf  { TBit1-  Civil  A ir  Fleet  ] d ut  iny 
two  day  - 2fc  and  on  27  May  1S6b.  Otservaticns  were  conducted  frem 
height  from  50  to  400  it, . Tales  are  made  the  following  routes:  the 

airport  of  Sergeli  with  cutcrcp  into  the  recicr  cf  the 
mer y iny/coa lescence  cf  the  ditchhes  cf  Kerakemysh  aid  Bczsu  and  ther 
upward  cn  zryku  to  Bczsu  before  its  irtetsecticr  with  the  channel  cf 
Aktepa.  Along  the  channel  cf  Aktepa,  the  rcite  is  continued  to  the 


* 
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region  cf  Kazhgarki,  which  is  located  ir  tie  epicentral  zone  cf 
earthquake.  lien,  tc  northeast  alcr.g  tie  upper  current  of  ditch  tc 
Eczsu,  cn  the  ditch  cf  Salat  and  the  chancel  ct  Ealarqres  and  Bczsu 
again  iitc  the  center  secticr  ct  Tashkert  (regicr  cf  Kazhgarki)  , and 
front  it  - tc  the  no r t h- n c 1 1 1- west  tc  cf  pcs.  Earyagach  for  the 
tracking  ct  the  possible  i ar.  i f e st  at  icn  s cf  earthquake  in  the  direction 
cf  tashkentskiy  - Alnalykskiy  fractures.  Herce  route  is  again  laid 
irtc  the  center  section  cf  the  gccda  with  the  sulseguent  return 
thrcugh  the  region  cf  station  tc  the  airport  ct  Sergeli. 

Cn  2 7 Kay  all  the  indicated  routes  cf  tele  ere  repeated  for 
checking  observational  data  cr.  26  Hay;  ir  this  case  tygone  Bade  fvc 
eff- fields  landing,  is  additic rally  travelled  route  cn  ditch  tc  Eczsu 
tren  the  place  of  the  irflcw  in  it  cf  the  channel  ct  Aktepa  tc  the 
rerthern  part  ct  the  regicr  cf  kazhgarki. 

Indicated  (basic),  and  alsc  scire  su  p p le  ue  r t a r y routes  covered  the 
territory,  which  covers  city  distric  arc  tie  considerable  part  cf  tie 
adjacent  to  it  tcothill  plair. 

The  Tashkent  earthquake  cn  26  April  156 t was  revealed  in  the  zene 
cf  the  transition  between  the  mcuntaircus  recicr  cf  North  Western  Tier 
Sian  (spine/ridges  the  Karzhantau,  Uganskiy,  Eskemskiy,  Cha t k al ' s ki y) 
and  the  eastern  edge  of  E t i t ash ke nt s kc y 1 as  i n/ de pr ession,  complicated 
hy  the  newest  folds  cf  North  Western  Tier  Elen. 

Cr  the  foothill  plain  aacng  the  rivers  cf  Chirchik  and  Keles,  is 
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fixed  ret  less  than  two  sections,  fer  fizikfcc-cecgraphical  ccrditicis 
cf  which  says  considerable  effect  the  d e ve  1 c p me  r.  t of  the  buried 
plicated  structure  of  spire/ridge  tc  Karzhartau.  one  o‘i  such  sections 
is  the  regicn  g.  Tashkert,  ty  ethers  - the  recicn  cf  3ski- Tashkent. 

It  is  irdisputable,  they  are  connected  with  the  places  of  the  active 
development  of  the  merticred  structure,  which  cat  he  one  of  the 
factors,  which  complicate  the  se  y s m c te  k t c r.  ic  t e s V uy  u situation  ir 
region. 
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Fig.  137.  Diagram  cf  the  newest  tectonics  cl  tie  fccthill  {.lair  cf 
ecuth-west  Tien  Shan  ch  the  section  cf  the  srtsicence  of  folding  *hr. 
tc  Kar2hantau.  he  composed  v . E.  Kir  cs  t.  r ic  t e n 1<  c according  tc  data  ct 


% is ua 1 -ae xial  observations,  1566. 


crtlines  cf  Tashkent  uplift/rise;  2 - rechneya  crid/ network. 
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There  is  also  an  assumption  thct  it  is  perpendicular  tc  the  fcld- 
cisruptive  zcne  cr  cci t he ar te r n £ t r i ke/ c c u r £ e , through  the  territory 
ct  city,  it  passes  the  T as h ke nt - a 1 ma 1 y k £ k i 1 fracture  of  northwestern 
strike/ccurse.  Under  territory  the  cities,  cn  ere  given  the  uztek 
geophysicists,  are  reveal/ce tected  the  d i sc c r t i r i i t ies  of  the 
paleczcic  basement  and  ether  directions.  Ir  this  case,  it  is  assumed 
that  the  Fritashkentsxaya  Icld-disruptive  zere  a rd  Tashkent- 
almalykskil  tracture  intersect  under  the  territcry  cf  Tashkent,  which 
ircreases  potentially  the  seismic  danger  cf  region. 


Curing  the  execution  cf  visual-aerial  ctservaticns,  were 
considered  the  special  r e a t u r e/ p ec u 1 1 a r i t i e £ ct  £€ y s a cte kt o r iche s k c y 
situation  pointed  out  ateve.  Special  interest  ir  this  case  it 
represented  the  establishment  ct  the  ma r i fe s t a t i ens  cf  earthguake, 
caused  disruptive  and  tc  skladchatyoki  ty  the  cell/elements  cf  the 
complex  anticlinal  structure  cf  the  scutt-west  sutsidence  of 
spire/ridge  Karzhantau.  Within  the  limits  cf  fccthill  plain,  the 
anticlire  is  immersed  arc  cr  topographic  surface  is  geomor phe lo g i ca 1 1 y 
lately  expressed.  Tnis,  cf  course,  impedes  the  deter minati cr  of  i+s 
rcle  as  seysmegennoge  ractcr. 

Visual-aerial  investigations  consisted  cf  the  attempt  tc  find  ( t y 
aralcgy  with  seme  other,  geologically  erclcsed  territcries)  the 
irdirect  sign/criteria  cf  the  marilestaticr  cf  the  huried 
Harzhantauskcy  structure  in  the  landscapes  ct  fccthill  plain,  since  it 
was  assumed  that  in  the  ferm  ct  the  considerable  activity  in  Tien  Shan 
cf  the  newest  and  ccntempcrar y tectonics  arc  cracual  involvement  cf 


V ' 


\ 

i 


m ' 

> 


K 


t 


i 

* 


s 


...  ' 


CS-2  1 - "J  fc 


'Iasbkert-gclodncstepsko  1 depression  in  crcgeric  mcde/condit  icrs" 
(Eyzhkcv,  Ibragimov,  etc.,  IS €2) , the  manifestations  cf  the  submerged 
fclcs  ct  spine/ridge  tc  K a r 2 h a r.  t a c they  car  te  i e veal/detected  cn  the 
surface  cf  plain. 


After  the  first  visual-aer aal  routes,  which  were  being 
accompanied  by  the  morphological  analysis  ct  topographic  maps,  it  is 
tygene  established/ installed  that  important  indicator  in  the  which 
interests  us  relation  are  the  numerous  c e 1 1/ e le m e r t s ct  hydrographic 
c r l d/n e t wer k . Sc,  the  rivers  ct  Chirchik  arc  Keles  delineate  within 
the  limits  ct  foothill  plain  its  part  with  the  morphological 
s i y n/c r 1 1 er ia , distirctiy  caused  by  geological  structure  (Fig.  117). 
here  along  plain  it  passes  the  weakly  expressed  watershed  between 
these  rivers,  as  very  flat  northwestern  and  c t r r p t/stee per  and  shorter 
southeasterly  by  slopes.  with  a comparatively  p r y a m i Iney noy  valley  r. 
Chirchik  the  pednezh’ya  cf  the  eppesite  cklcra  cf  watershed  has  r. 
Keles  describes  the  well  expressed  in  plan/laycut  arc.  The  same 
configurations  and  of  r . Kutukkeles,  arrarce/lccated  is  somewhat 
western.  The  line  ci  cc  m tr  c r/ ge  re  ra  1/ 1 c t a 1 tend  cf 

C hi rch i k-Keles skogo , on  the  whole  asymmetric  watershed  passes  through 
the  territory  or  Tashkert  and  then  is  somewhat  western  than  3 s k i - 
lashkert.  In  its  e x t en  t/e  lc  rga  t ic  r.  ir  lcess  deposits  of  Tashkent 
ccnplex,  are  observed  the  active  manifestations  cf  erosion,  as  a 
result  cf  deflation  considerably  are  clarified  serezennye  scils, 
developed  or  lcess  learns,  ard  ir  the  recicn  cf  pcs.  Trommel  among 
lcess  icams  on  watershed  in  a series  cf  the  places  cf  onaruzheny 
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Paleogene  deposits. 

E age  2 5 t . 

Jcirt  rewest  the  anticlires  c f spme/riace  tc  Kerzhantau  is  immersed 
in  scuth-west  direction.  Ir.  ccr.necticn  with  this  the  surlace  of  plain 
ficm  g.  of  Chirchika  to  pcs.  The  Fussiar  Chinaz  of  Syrdar' i descends 
almost  on  500  m.  tieie  ty  the  river-beds  cf  Chirchika.  Kelesa  and 
SyLdari  sufficiently  clearly  is  contoured  scuth-vest  perikliral' 
Farzhantauskcy  anticlines. 

Thus,  tne  Keles-Ch i r c h i ks k i y watershed  corresponds  to  subsidence 
H ar zha n ta uskc y anticlines  and  is  the  indicator  cf  place  and  directicr 
cf  its  passage.  Judging  ty  the  given  s ig n/ c r i t e r i a , anticline  has  and 
here  scuth-west  st r ike/cc u r s e and  noticeable  asymmetry.  Sirce  the 
indicated  features  ot  its  morphology  are  reflected  in  the  structure  cf 
lcess  deposits,  it  is  possible  tc  consider  that  the  thickness  of  tnese 
deposits  is  enveloped  by  the  newest  ard  contemporary  tectonic  motions, 
connected  with  the  last/latter  stages  cf  the  ra2Vtiya  of  the  structure 
cf  spine/ridge  Karzhantau. 

Ir  rabene  g.  of  Tashkent,  the  section  cf  subsidence  anticlines  in 
the  directions  ot  the  merticred  v isua 1 - a e t i a 1 rcites  is  bygene  is 
investigated  in  more  detail.  her  this,  was  carried  cut  also  tne 
mcr phclcgical  analysis  cf  the  tcpcgraphic  arc  ether  special 
map/charts.  The  observations  cf  tale  ate  extremely  hinder/hampered  ly 
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the  vety  large  degree  of  dislocation  cf  the  lateral  landscapes  ct 
tccthill  flair.  All  the  sane  ir,  this  territcry  are  reveal/detected 
the  sigr/criter la,  which  indicate  the  existence  here  relative  tc  the 
large  uplift/ rise,  which  separates  against  tie  teckgrcund  of  the 
c cm ic n/gene ra 1/tota 1 subsidence  cf  the  plicated  structure  of 
spine/ridge  Karzhantau  tc  scuth  west. 


Kcst  distinctly  uplift/Lise  is  expressed  hy  the  cell/e le me rts  ct 
hydrography  - ty  the  rivers  cf  thirchik  and  keles,  and  also  ty 
numerous  ditchhes.  Sc,  the  ditchhes  cf  2akh  anc  Ashi,  wr.ich  curved 
flew  arcund  the  regicn  cf  Tashkent  fren  nerthwest,  revea.l/detect  herc- 
the  cutline  cf  the  nerth western  wing  cf  the  rplift/rise,  forming  the 
appropriate  slope  of  Chirchik-Kelesskcgc  watershed.  In  this  sane 
place  and  the  river-bed  c.  cf  Chirchik  describes  tc  friend,  but  it 
considerably  mere  smoothly  is  directed  tc  opposite  side.  The  general 
layout  cf  the  mentioned  cell/elenerts  cf  natural  and  artificial 
drainage  system  contours  asymmetric  tract yarticlinal  structure  with 
atrupt/steep  and  shert  scutheasterly,  flat  ard  ler.g  northwestern  ty 
wirgs,  complex  on  its  ot'yemu  tc  structure  (lie.  138).  Toe 
size/diner.sicns  of  this  structure  are  vety  ccr.siceratle:  on  the  cress 

section,  passing  through  Taslkert,  its  width  reaches  25,  and  cn 
e x t ent /€ len ga t icn  45  km. 


Ey  the  ce 1 1/ele men t s cf  hydrography  is  se p e r a t e/licera t ed  well 
also  the  crest  part  cf  the  uplift/rise,  ir  limits  cf  which  is  arranged 
ty  g.  Tashkent.  So,  ditchhes  Eczsu  ard  Ealer,  tecinning  from 


ticchisha  barrcw  they  diverge  tc  different  sides,  flowing  the  crest 
fart  cl  the  uplift/ rise.  'I his  especially  ere  car  see  well,  if  we  tear 
ir  Bird  the  river-bed  of  the  clc  current  cf  citct  tc  Bozsu  in  the 
r. ertheastern  part  of  the  city.  In  its  time  !y  tie  activity  cf  nan  it 
tygene  is  considerably  deflected  to  the  scutl  fer  a water  supply 
central,  acre  elevated,  part  cf  the  city.  Sc,  flowing  uplift/rise,  is 
reflected  tc  the  south  ditch  the  Karasu,  a r r c n g e / lccated  below,  during 
its  sc  it heas t erl y wing,  tut  almost  accurately  repeating  the 
c c n n c n/gerie  r al/tot  a 1 conf  iguratiens  cf  tie  citct  cf  Salar.  kith  the 
visual-aerial  tracking  cf  the  river-beds  cf  these  ditch hes,  it  is 
tygene  noticed  that  they  pulled  by  pcpulaticr  nearer  to  the  upper  part 
cf  the  city.  Old  river-teds,  new  deserted,  filled  up  and  built  cn  can 
te  seer  trea  air  cn  a series  cl  the  s i g r /c r i t e r i a , ccnnected  with  the 
effect  cf  the  relics  cf  these  river-beds  cn  the  conteoiporar y 
appearance  cf  city. 

Frcm  the  northern  ard  northwestern  sides  cf  city,  the  development 
cf  uplift/rise  monitors  the  pcsiticr  cf  the  ditch  cf  Karakamysh,  which 
sharply  changes  here  its  current  frcm  scut fc -west  tc  latitudinal,  ard 
& f then  tc  meridional  direction. 

I 1 age  2 S fi . 


CS-<  !-•}* 


FAGE 


Fig.  136.  Diagram  c f the  ne  ves  t tectcnics  ci  tie  region  of  Tashxert 
earthquake  curing  April  1S66.  he  ccmpcsed  V.  E.  Miroshnichenko 
according  tc  data  of  visual-aerial  c tse r va t i cn s , 19  6 6.  1 - the 
ccn nc n/gene ra 1/tcta 1 cutlines  cf  Tashkert  uplilt/rise;  2 - 
Karzhanta uskiy  tracture;  3 - las h ke nt-a  1 n a 1 y ks k i 1 fracture;  4 - 
epicer.  tral  zcr.e. 

Key;  (1).  the  are.  cf  Karakcnysh.  (2).  A k - c le pe-CIG ATA  1 . (3). 

Stcrov  current  is  are.  tc  tczsu.  (4)  tc  Ec2su.  (5).  UnkurgaE.  (fi). 
Eclar.  (7).  Karakatysh.  (fc).  Kukcha.  (5).  1c  Eczsu.  (1C). 

Kahn.  Aktepa.  (11).  Burd2har.  (12).  Ireces  cf  cld  current  the 
are.  cf  salct.  (13).  Sclar.  (14).  Arkhcr.  (15)  to  Karasu.  (16). 
Traces  cf  the  starcga  of  cirrent  are.  tc  kerasr. 
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Ey  this  and  by  u series  ether  ditchhes  here  distinctly  delineated  ere 
additicnal  independently  expressed  uplift/rise,  crest  part  cf  which  is 
lccetec  in  the  region  ot  A k te  pa  - chigatay.  fren  Tashkent  uplift/rise 
it  is  se  par  are/liber  ated  by  the  cel  ir.  which  rsfclczhena  are  the 
western  outskirts  oi  city. 


litchhes  Eozsu , Anklet,  Eurd2har  aie  cit  irtc  at  depth  25-30  m 
irtc  the  tclshu  of  lcess  defesits  at  the  tenitcry  cf  the  center 
secticn  of  the  city  and  intersect  the  crest  and  prisvodovuyu  parts  cf 


the  u p 1 : 


ise.  These  vr  ez  y ir.  depth  ere  ccnsiceratly  less  than  part 


ci  the  territcry,  adjacent  tc  uplift/rise-  1 . 113  FCOTNOTF  1 . The 
depth  cf  vreza  can  serve  as  the  indicate!  cf  vertical  motions,  if  be 
ccntider.ce  in  the  fact  that  all  ether  factcrs  are  taken  ante  account 

er.d  their  effect  is  eliminated.  her  the  territcry  cf  Tashkent  this 
net  entirely  thus.  - editor's  rcte-  E1EFCCTNCTE. 


Premising  according  tc  scire  sign/ criteria,  the  crest  part  cf  the 
Tashkent  uflift/rise  experienced  ccnsideratle  primary  breakdown,  tut 
its  cerstant  leveling  by  pcFulaticn  rcr  the  erecticn  of  structures  and 
fcrmaticn/education  cf  land  rcticeatly  lowered  the  results  cf  the 
activity  cf  exogenous  processes.  Ftcn  cir  hy  places  it  is  r.cticeatlc 
that  fire  construction,  csterro  in  the  cld  part  cf  the  city,  just  as 
ir  region  Kazhgarki , vyt yagi vayutsya  cn  the  lines  cf  the  previous 
watersheds  between  the  cvraami  nary  cf  which  tc  mastcyashchemu  tine 
turned  cut  to  be  those  which  were  tilled  up.  Cr  seme  sections  cf  this 
part  of  the  city,  are  still  visible  the  traces  cf  radial  (relative  tc 
the  ate h/ summary  of  uplift/rises)  vre2cv.  Eeciphering 
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k i u p nc Bdsshat a fcn y kh  aerial  phctcgraphs  will  nake  it  possible  perhaps 
sufficiently  full  tc  re v ea  1/ detec t/e x p c s e these  relics  of  the  natural 
situation,  which  existed  in  the  territory  cl  city  tefore  its  irass 
population.  ; however,  ever.,  in  the  special  lea  t ure/peculia  nties  of 
the  contemporary  buildicg-up  cf  the  territory  are  visible  scire 
regularities,  caused  by  the  presence  ct  uplift/rise.  So,  the 
ccimcn/general/tctal  outlines  ct  the  fcuildirc-up  cf  city  are  elongated 
ir  se vercpostcchnora  directicr,  according  tc  the  strike/course  cf  its 
arch/sunmar y,  the  long  ulivy,  fcr  example,  cf  the  Shota  of  Fustavelli, 
Ergels,  Pushkin  and  Lun ac ha r s koye  highway,  are  laid  along  axis 
uplift/rises  2 . 


ECCINCIE  2 . City  built  itself,  tprispcscblivayas'  tc  the  special 
feature/peculiarities  cf  relief,  hut  ret  nec t ec t cn  ics.  Thus, 
c c ir  it  un  ica  t i cn/connec  t io  n cf  the  plan/laycut  ter  streets  with 
nectectonics  is  the  idea,  idushaya  tcc  far  - editor's  note. 

EM  FCCS  NOTE  . 


Configuration  izoseyst  in  essence  it  is  suterdinated  to  the  outlines 
cf  the  crest  part  cl  the  uplift/rise. 

Page  3CC. 

In  the  boundaries  cf  city,  it  is  especially  nearer  to  epicenter, 
cn  the  abrupt/steep  cr  atrupt  slopes  cf  ditchhes  Eczsu,  Ankhor,  the 
Eurdzhar,  ccnurcn/general/tctal  directicr  cf  which  it  coincides  with 
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the  st r i ke/co ur se  ot  the  E r i t ash ke nt skc y ( K a iz h a ttaus koy ) fcld- 
disruptive  zone  ct  tale  ere  rcticed  tine  sufficiently  nuiaetcus  fresh 
tdluses.  At  the  same  tine  aitet  city  even  with  the  very  attentive 
inspection  ct  their  slcpes  h c t h ttcir  the  helicopter  and  during 
ctf-fields  ia c ding  fresh  taluses  and  ccllapse  were  not  observed. 

C f many  ditchhes  (fct  example  to  E c 2 s u ) slcpes  very  abrupt/steep, 
frecuently  vertical  cl  have  reverse  gradients  (ir  the  places  cf  the 
v<ashinc  ct  abrupt  slopes).  Cr  these  slcpes  frecuently  are  ctservc-d 
the  unstable  large  s t cl t c c t r a zny e terns  ct  wind  ercsion.  Underground 
tcl^hik  in  r.c  way  were  retlected  in  their  ncrphclcgical  appearance. 
This  says  in  ctom  that  in  the  direction  ct  h ar  z 1 a r.tausko p c fracture, 
where  ateve  it  or  near  it  are  arranged  the  nenticned  ditchhes,  net  the 
tyccne  rcticeaLly  expressed  shifts  *. 

tCCINCIE  ».  Collapse  appear  not  only  ir  the  zere  ct  the  shifts  cf 
bedrocks,  but  also  in  the  zone  cf  the  jelts,  caused  by  earthquake  - 
editor’s  rote.  ENDFCCTNC7E. 

1c  nerth-  and  to  south  west  fren  Tashkerga  alcrc  direction  to  Bczsu, 
erd  also  the  ditchhes  of  Salar,  Kbasar. tek,  Kunciad,  etc.  also  is  not 
bygene  the  zenezheno  ot  the  ccllapse  cf  slcpes. 

In  Tashkert-almalykskcir  fracture,  ir  the  bard  cf  the  ditenhes  cf 
Harakanysh,  Khasanbay,  2akh,  etc.  and  the  village  cf  Saryagach, 
valley  r.  Keles  the  noticeably  expressed  destruction  structures  cr 
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strain  in  scil  is  net  also  r e ve  a 1/de  t ec  t e d . The  sane  it  is  possible 
tc  say  and  cn  those  secticrs  cf  this  fracture  which  lie/rest  to  the 
south  from  Tashkent. 


Hence  it  follows  * h a t it  the  earthquake  is  connected  with  shifts 
or  the  indicated  zones  ct  disccrtin cities,  then  only  in  the  center 
section  of  the  city.  Such  sections  are  th;  se p a rate/individual 
ccmpcnent/links  of  the  turied  plicated  structure  of  spine/ridge  tc 
kct2hantau. 


If  we  hear  in  mind  the  structure  ct  the  aralcccus  regions  where 
Similar  structure  is  well  revealed  ty  derudaticr,  then  possible 
sufficiently  confidently  tc  conduct  certair  enalcgy  with  the  Caspian 
Icwlanc  of  Turkmenii,  withir  limits  cf  which  occurs  the  subsidence  cf 
the  folding  of  Kopet-Eaga  (fig.  135).  hany  ct  these  discontinuities 
dc  not  exceed  the  limits  cf  fold,  tut  are  developed  in  directicr  its 
crest  parts.  Ihis  it  indicates  ccmmuricaticr/ccrnection  of  their 
f c r ma t icn/ed uca t ion  with  the  active  development  cf  fcld.  Analogous 
phenomenon  can  be,  also,  rear  regicr  g.  cf  Tashkent.. 

? * 

\ l 

The  observations  ccrducted  and  the  considerations  outlined  abeve 
have,  cf  course,  preliminary  character,  they  car  be  refined  after  t h*- 

' . fc 

latcratcry  and  field  deshifrirevari  cf  the  materials  of  the  planned 
t' 

ae  redetes"  yemki. 


Accordina  tc  the  technical  nrc-ect.  ccmirised  tv  >i.  author 
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together  with  V.  B.  Komarov  and  V.  anc  harkevichem,  rt  is  expedient  to 
fulfill: 

1)  the  large-scale  aerial  photography  of  the  epicentral  region  of 
earthquake,  which  covers  crest  part  of  the  Tashkent  uplitt/rise. 
Optimum  here  can  be  scales  1:SC.CC0  and  1:15. OCC  with  which  on  aerial 
photographs  will  be  depicted  the  fine  detli  cf  landscape  and 
tuildirc-up  of  city; 

2)  the  aerial  photography  cf  scales  1:2C.QCC,  1:40.000  I 
1:73C.CCC#  by  which  must  he  enveloped  the  considerable  territory, 
which  involves  completely  Tashkent  uplift/rise,  the  complex  cf  the 
ycung  deposits  yeenizmenncy  part,  the  cutcrcps  cf  lasic  ancient 
rcck/species  on  the  slopes  cf  the  which  surreurd  mountain  ranges  the 
Karzhantau,  Ugamskogc  and  Chctkal'skcgc,  the  different  cell/elemcrts 
cf  the  morphology  of  the  landscape  cf  fccthill  plain. 

K 

■ 
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Big.  1 3 S . Eisruptive  ccnflicated-tlcck  stricture  cn  the  secticr  cf 
the  energetic  uplift/rise  illegitle  anticlires,  ccnpcsed  by 
v e tk hn e tr et ic h ny n 1 and  quaternary  r cc k/s pec  i e £ (Is  Zatsadnaya 


Iirkireriya) 
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Ey  aerial  photography  mutt  he  covered  the  area,  elcrgate-i  oi  foothill 
plain  across  valley  t . Chirchik  to  the  ve  s t e r r slopes  of 
C ha t k a 1 • s Kc go  spine/ridge. 

The  tetter  tine  ot  the  execution  ct  aerial  photography  is  the 
first  half  of  spring  or  autunr.  v.  h e n ire  t e c t c 1 eg  i c a 1 conditions 
ccntrihute  to  cttaininy  the  aerial  photographs  cl  a geo a cortrast  ard, 
therefore,  large  informational  capacitarce/capacity. 

Use  ot  materials  of  the  plarnec  aerial  photography  together  viti. 
cata  of  seisirclcgical  and  geophysical  studies  % a 1 1 lake  possitle 
ninutely  to  study  the  local  ana  regicral  ira  r if  e s tat  ions  >t  the  rawest 
notions,  including  se ys n c t e k ten ic hes kc g c valie. 


Ir  conclusion  ore  should  say  that  the  ccntenpcrary  aerial 
photography  of  the  territories,  enccapass  ly  earthquakes,  can  give- 
very  precise  cn  quality  ard  er.crircus  ty  vclune  i r f c r ir  at  siy  u ./ V the 
case  ct  lasbkent  earthquake  as  ir  nany  ether  analogous  examples,  the 
execution  of  aerial  photography  strongly  late-  1c  time  cf  its 
production  cf  the  ccnsequerce  cf  earthquake,  the  tales  are  a 1 r * i : . 
largely  eliminated,  many  destroyed  houses  are  a l s ir  an  t le/ 1 t , 
etc.  It  seems  to  us  that  for  aerial  survey  lixaticr  cf  * * 
consequences  cf  earthquakes  Bust  he  created  suet  sta* 
vhich  vculd  make  it  possitle  to  reveal  ir  these  ca:t 

\ 

a effectiveness  and  to  ettair.  the  natetials  ct  ie  i u . 
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Chapter  VI. 


DEEF  STRIJCTHRE  OF  TH.E  EAFTPi'S  CPOST  IN  A P Pi  1 A-S3v#«iHS*&U  REGION. 


f IGPi-SFEED/VELOCITY  CUT/SECTICN  OF  THE  F APT  Pi  'S  CFOST. 


The  first  approximation  of  high-speed/ve  lcc  i ty  cut/section  for  a 
E t itashkentskogo  region.  Hcdcgtaph  and  high-speed/velocity  time  cut 
(in  the  first  approximation,)  for  a Eritashkentskogo  region  the  tales 
are  constructed  into  1957-1962.  The  procedure  ard  the  results  for 
this  construction  are  published  ty  Ye.  E . Butovskoy  et  al.  (1962)  and 
a.  I.  ?akharovoy  (1962).  Briefly  these  results  are  reduced  to  the 
following. 


The  earth's  crust  in  Fritashkentskcn  region  is  represented 
three- layered.  The  first  layer  has  on  the  average  by  region  thickness 
C.5  km  and  the  average  velocity  of  propagation  of  the  longitudinal  (P) 


;.-prTTr- 


.... 


waves  2-3  km/s  - in  the  region  cf  developing  of  mezokay nozo ysko go 
complex  and  4. 2-4. 5 km/s  - near  the  outcrops  of  paleozoic 
rock/spec ies.  Rcck/species  with  the  speeds  cf  F-waves,  equal  to 
4.2-4. 5 cm/s  we  conditionally  related  to  lew-speed  Paleozoic  period. 

On  some  sections  of  pritashkentskogo  region,  this  layer  is  absent,  of 
course,  speech  here  goes  about  two  completely  different  layers  - I and 
I',  the  executed  by  rcck/species  different  aces.  We  to  them  ascribed 
ccmmon/general/total  index  I only  fer  convenience  in  the  calculations 
cf  hedegraphs.  During  such  calculations  the  rcle  of  layers  I and  II 
as  low-speed,  that  cover  the  region  of  localization  of  origin/hearths, 
is  reduced  to  the  conduct  cf  insignificant  corrections  in  transit 
time.  The  values  of  these  corrections  depending  on  whether  do  have  we 
a matter  from  1 ' or  1"  are  changed  within  lixits  0.  1-0.2  s. 


The  second  layer  it  has  on  the  average  by  region  thickness  7-8 
ki.  The  velocity  of  P-waves  in  it  increases  from  roofing  to  bottom 
from  5. 5-5. 6 to  5.8  km/s.  In  the  first  approximation,  the  law  cf  the 
increase  of  the  velocity  in  this  layer  is  bygone  is  accepted  linear. 

Cn  contemporary  treatment  this  layer  is  identified  with  metamorphic 
paleocyskim  complex. 

The  third  layer  has  a tcl'inu  34  km,  and  the  velocity  cf  P-waves 
is  from  6.0-6. 1 km/s  of  roofing  tc  6. 7-6.8  km/s  cf  bottom.  If  we 
adhere  to  the  usual  "granite-basaltic"  model  of  crust,  then  this  layer 
cne  shculd  consider  totality  "granite"  and  "basaltic"  layers.  These 
Nazavaniya,  of  course,  ate  conditional. 


♦7  % •'if  "**  ■*■* 
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Thus,  during  the  construction  of  high-speed/velocity  cut/section 

fee  a Pritashkentskogo  region  in  the  first  approximation,  we  did  not 

j 

succeed  in  separate/liberating  granite  layer  freir  the  basaltic  i.e.  to 
find  Ccnrad's  boundary.  Mohc  surface  at  the  bcurdary  velocity  of 
longitudinal  waves  7. 8-7. 9 km/s  is  found  on  depth  on  the  average  42 
ka.  The  regular  increase  cf  the  apparent  velocity  with  epicentral 
distance  A for  Mohorcvicic ' s wave  it  is  reveal/detected  not  bygone, 
i.e.,  within  the  limits  of  studied  hy  us  the  interval  of  values  A this 
wave  can  te  accepted  as  glowing  log.  Physically  this  it  means,  it  is 
obvious,  that  if  within  the  limits  cf  the  first  5-10  km  under 
Hchcrovicic 's  boundary  the  velocity  of  seysmichesikh  waves  increases 
with  depth,  then  so  it  is  slow  that  the  kireiatic  effects,  connected 
with  this  increase,  they  lie/rest  at  the  errer  limits  of  observations. 


i 


I 
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Fig.  140.  High-speed/velocity  cut/sections  for  some  regions  of 
eastern  Uzbekistan.  a)  Fr itashkentsiy  region;  t) . 

Chatkalo-fergaiskiy  block/acdule/unit ; c)  territory  g.  of  Tashkent 
(within  the  limits  of  the  first  10  km  of  topographic  surface)  ; y-2-e 
or  y-e  the  approach/apprcximaticn  of  high-speed/velocity  cut/section; 

2 - 2-e  or  electronic  unit  the  apprcach/apprcximation  of 
h ig h-s peed/ ve loc ity  cut/secticn;  3 - the  uncertain  sections  of  the  2nd 
or  3rd  approach/apprcximaticn. 

Key:  ( 1)  . k m/s. 
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At  large  depths  must  appear  the  noticeable  lapse  of  velocity.  on 
this,  testifies  the  fact  that  with  A = 450-5C0  ka  branch  P,  which 
corresponds  to  Mohorovicic 's  boundary,  displaces  by  branch  P with  a 


velocity  of  8. 4-8. 7 kn/s,  which  clearly  tears  tte  impression  of 
refraction  (Is  Butovskaya,  Ulomov,  1962). 


The  model  of  the  structure  of  the  earth's  crust  in 
Pritashkentskom  region  in  the  first  approximation,  is  created 
according  to  data  of  the  notations  cf  powerful  industrial  explosions 
and  is  related  to  the  mountain  framing  cf  region.  Investigating  the 
nctaticrs  of  explosions  and  earthquakes  when  seismic  waves  were 
propagated  in  the  region  of  transition  tc  platfcrm,  we  somewhat  they 
modified  the  obtained  model,  ncdif icat icn  touched  in  essence  of  the 
seccnd  layer.  We  found  that  the  velocity  cf  its  roofing  is  5.6  km/s 
only  in  the  mountain  parts  of  the  region.  In  the  region  of  transition 
tc  platform,  it  is  equal  to  5. 2-5. 3 km/s.  Ike  values  of  the 
velocities  of  remaining  boundaries  in  crust,  and  also  thickness  of  the 
layer  in  this  modified  diagram  remained  the  same  as  and  in  initial. 
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Further  approach/approximations  of  high-speed/velocity 
cut/sections.  These  a f pr cach/appro x i mat icns  are  reduced,  on  one  hand, 
to  the  elaboration  of  hiqh-speed/velocity  cut/secticn  in  depth,  with 
another  - to  the  increasing  differentiation  cf  bigh-speed/velocity 
cut/sections  on  territory  (Is  Eutcvskaya,  1568). 

High-speed/velocity  cut/sections  in  pritashkentskom  reqion  are 
exclusively  complex.  In  mcving  from  rocfing  to  the  bottom  cf  crust. 


r 
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are  observed  diverse  changes  in  the  velocity  alcrg  with  the  increases 
of  the  values  of  velocity,  by  such  rapid,  that  they  can  be  equated 
with  shcck,  there  are  intervals  cf  smooth  change  with  positive 


gradients,  and  also  with  waveguides  (Fig.  14C)  . The  diagrair  of 
fcur-layer-heterogenecus  crust  can  be  accepted  cnly  as  the  roughest 

approximation  of  high-speed/velocity  cut/secticn.  Strikes  a 
difference  cf  the  character  cf  a change  in  the  vertical  speed  in 
Pri  tashkentskom  and  Cha  tkalo-Ferganskcm  blcck/ircdule/units. 
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Fig.  141.  The  velocity  field  foe  a Pr itashkentskogo  region  and  its 

framinc  in  the  interval  cf  depths  h = 0-2  kir  of  the  surface  of  the 

Earth  (3C0-40C  m above  sea  level).  Classification  on  speeds  v cf  the 
longitudinal  waves:  1 - the  speed  of  the  sedimentary  complex  v = 2.0 

3.2  kmsek;  2 - v = 3.3-4. 3;  3 - v = 4.4-4. S;  4 - v = 5.0-5. 3;  5 - v = 

5. 4-5.fi;  6 - v = 6. 0-6. 3 km/s;  7 - the  sections  for  which  could  not 

determine  value  of  v at  this  level;  8.  some  large  tectonic  fractures, 
on  the  dannm  cf  V.  A.  Pak  et  al. 


Key : ( 1)  . Chimkent , 


(2) 


Namangan, 


(3) 


Fargana. 
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If  in  the  latter  a change  cf  tae  vertical  speed  cccurs  comparatively 


slcwly  and  smoothly,  then  in  the  first  structures  finely  stratified, 
in  big h-speed/veloc i ty  cut/secticn  are  observed  shocks. 

Simultaneously  is  noted  the  shattering  cf  crust  in  plan/layout. 
High-speed/velocity  spectrum  cf  the  rcck/species,  which  compose  the 
upper  part  cf  the  cut/secticn  within  the  limits  cf  the  first  5-10  km 
cf  topographic  surface,  very  variegated.  Along  a comparatively  high 
and  uniform  field  of  velocities  in  the  northwestern  part  of  the 
region,  there  are  sections,  where  velocity  field  bears  the  character 
cf  mosaic  pattern  (Figs.  141,  142). 

Hiah-speed/velocit y cut/section  for  Tashkent  according  to 
observations  cf  powerful  aftershocks.  Hcdcqraphs  for  the 
Fritashkentskogo  region  cf  tale  are  used  during  coordinate 
determination  of  the  main  jerk/impulse  cf  the  Tashkent  earthquake  on 
26  April  1966  and  its  first  aftershocks  frcm  observations  at  the 
stations  of  regional  grid/network  and  gave  fair  results.  So,  the 
epicenter  of  the  main  jerk/impulse  with  prcbability  90o/o  hit  the 
small  circle  1.5-2. 0 km  in  diameter  (Afcutali  >ev,  etc.,  1967).  Hence 
it  is  possible  to  draw  the  ccnclusicn  that  the  same  hodographs  remain 

» 

, valid  in  the  territory  of  city.  However,  during  their  application/use 

tc  processing  data  urban  stations  was  re vea 1/detect/exposeed  the 

* 

it  f ul  1/t ctal/coraplete  groundlessness  cf  these  hcdcgraphs  *. 

V 

$ 

* 

FCCTNOTE  *.  During  special  research  on  the  coordinates  of  the 

cri gin/hear th  of  the  main  jerk/impulse  cf  Tashkent  earthquake  and  its 

aftershocks,  is  used  another  approach;  the  refined  coordinates  are 
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calculated,  on  the  strength  of  high-speed/velocity  cut/section  in 
city,  the  based  on  data  seysmckarctazha , seismic  surveys  (KflPV  [ j(  l3~ 
correlation  method  of  refracted  waves])  and  seismology  (regitrtsii  of 
earthquakes).  E NDFCCTNC I E . 


In  fact,  if  the  notch  of  stations,  test  clcse  to  epicenter  (A  = 
1-3  km),  gave  satisfactory  intersections,  that  the  notches  of  the  more 
moved  away  stations  (A  = *5-8  kin  and  more)  gave,  as  a rule,  the 
transfer  the  greater,  the  greater  A (Fig.  193) . We  selected  the 
hcdcgraph,  corresponding  tc  smallest  permissible  depth  of 
crigin/hearth  h = 2 km,  and  they  assumed  that  K=  V/,.YJ=2  The  spread 
cf  notches  is  great.  an  increase  in  depth  h usudshaet  the 
intersection  cf  notches,  but,  as  showed  the  constructions,  the  formal 
umen'sheiye  of  depth  of  up  tc  h = 0 it  dees  rot  improve  position. 
Increase  K to  3 only  a little  decreases  the  spread.  it  was  necessary 
tc  change  high-speed/velccity  cut/secticr  fer  the  territory  of  city  - 
substantial  to  decrease  the  velocity  in  layer  under  sedimentary 
thickness  as  compared  with  the  velocities,  ccmncr  for  a 
Pr itashkentskego  region  as  a whole  (Fig.  193).  In  order  to  determine 

* this  velocity  in  the  first  approximation,  we  constructed  compound 

a 

P hcdcgraph  fer  a regicn  g.  cf  Tashkent  from  data  cf  many  earthquakes 

and  many  stations  without  the  separation  cf  cr  ig in/hearths  from  the 

§ 

depths  (Fig.  14>»),  not  exceeding,  apparently,  7 km.  The  velocity  in 
the  beginning  of  this  hodegraph,  and  consequently  also  layer  velocity 

ft 

t at  small  depths  turns  out  tc  be  stall,  V = 3. 3-9.0 


Fig.  142.  The  diagram  of  the  isolines  of  the  depths  (kra)  of  the 


occurrence  of  the  surfaces  on  which  velocity  v (km/s)  of  longitudinal 
waves  teaches  the  determined  value  for  e Pr i tashkentskogo  region  and 
its  framing.  a)  v = 5. 6-5. 8;  b)  v = 6.C-6.2  (reefing  of  "granite"); 
c)  v = fi.7-6.8  (is  krovaya  "basalt");  d)  v = 7. 6-7. 9 (Hohorovicic's 
boundary) ; I - the  isoline  of  the  depths  of  the  occurrence  cf 
surfaces,  2 - the  uncertain  sections  of  isclines;  3 - some  large 

? tectonic  fractures. 

•n 

i 

h Key;  (1).  Tashkent..  (2).  Namangan. 
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Cf  this  gcdcrafa  found  first  approximation  cf  h i ch-speed/ve locity 
cut/section  for  a city  (cut/section  we  do  not  give,  since  i*  differs 
little  from  cut/section  in  the  second  a p p rcach/approx imation ; see  Fig. 
14C)  - 


For  checking  first  approximation,  we  additionally  used  data  on 
the  powerful  explosions  which  concerned  or i c in/ heart hs  and  station, 
arrange/located  in  immediate  proximity  cf  city.  These  data, 
unfortunately  very  scarce,  possess  the  special  feature/peculiarities, 
which  are  net  placed  in  the  scope  of  the  concepts  about 
hig h-s peed/ velocity  cut/secticn  for  a Pr itashkentskego  region  as  a 


w he le . 


') 

Date 


the  number 


/ J 
Mama 

2 I f/o.nep 
' nyHKma 

A,  KM 

t,  cck. 

r°  (yzojt  euxo- 
da  ceucMuiec- 

pezucmpanuu 

kozo  Ayna) 

13. 

XI 

1953  r. 

1 

11 

2,1 

37 

2 

14,7 

3.1 

02. 

II 

1954  r. 

3 

17 

3,7 

4 

20 

4.4 

39 

the  point/item 
recording  s. 


3 ) 

(angle  of  departure 


seism  i c 


tay/beam) . 


It  is  easy  to  see  according  to  these  data  that  in  interval  A = 
11-14.7  km  the  velocity  composes  3.7  km/s,  and  ir  interval  17-20  km, 
is  4.2  kra/s.  At  the  velocity  in  precipitation  5.^  km/s,  the  angle  of 
departure  e°  in  point/item  1 attests  to  the  fact  that  in  the  lowest 
point  cf  the  refracted  ray/team,  which  corresponds  A = 11.7  km,  the 
velccity  is  equal  to  3.2  km/s.  Assuming  that  directly  under 
precipitation  the  velocity  is  equal  to  3.4  km/s,  and  at  the  lowest 
point  cf  the  ray/beam,  which  came  on  epicentral  distance  A = 11  ♦ 


m. 
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14.7/2  = 12-9  km,  3.7  kn/s, , we  we  will  obtain  1 ig h-speed/vel cci t y 
cut/section,  sufficiently  close  tc  the  first  approximation,  found, 
namely,  the  bottom  of  precipitation  has  velocity  of  V = 3.4  km/s, 
also,  at  depth  2.5  k tr  under  precipitation,  i.e.,  5 km  of  the 
topographic  surface,  V = 4.2  km/s. 
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Fig.  143.  Intersection  cf  the  notches  of  the  stations, 
ar range/lccated  in  the  territory  cf  city,  for  the  iterative  impulse  of 
the  Tashkent  earthquake  on  29  June  1966  7 hours  (ti«e  to  poGrin vichu) . 
When  using  by  the  Pritashkentsk im  hectograph  cf  wave  p,.  h = 2 km;  v 
= 4. 5- 4. 7 kn/s;  *-^--2.0  (a);  by  that  hodegraph  - K = 3.0  (b);  by 
hedegraph  for  territcrin  city  (c) . 


Key:  (1).  Kung.  (2).  ns.  (3).  ng.  (4)  QSS. 


Fig.  144.  Experimental  hcdcgraph  on  a series  of  the  powerful 
aftershocks  of  Tashkent  2a  ir  le  t r y ase  niya  wher  usirg  these  urban 
stations  without  differentiation  on  h (depth  of  crigin/hear th)  . 
Coordinate  determination  produced  on  hodcgtafh  for  a Pritas hken tskogc 
region.  1 - the  travel  time  P;  2 - the  travel  time  S;  3 - the 
averaging  curve;  4 - the  ambiguous  sections  cf  the  averaging  curve. 


Key  : ( 1)  . s. 
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Cn  the  first  a pproximation  of  hi gh-spee c/ ve 1 ccit y cut/section,  we 


have  calculated  hodograph  for  depths  h = 2-8  k s with  step/pitch  Ah  = 


1-2  km.  Using  it  and  varying  the  depth  cf  crigin/hearth,  we  are  the 
p e r eopredel i li  of  the  coordinate  cf  the  cr igin/hearths  of  Tashkent 


za* let tyaseniy . The  determination  cf  the  cccrdirates  of  epicenters  in 
the  different  depths  cf  crigin/hearth,  the  selection  of  the  optimum 
depths  and  the  evaluation  of  the  accuracy  cf  solution  were  carried  out 
cn  EVM  computer]  ty  the  method,  described  in  the  articles  of 


Ke.  n.  Putovskoy  et  al.  (1967a,  t). 


In  obtaining  high-speed/velccity  cut/secticn  for  Tashkent  in  the 
second  apprca ch/appr cxi mat icn , we  used  the  obtained  hodographs  (see 
Fig.  190c).  Comparing  this  cut/secticn  with  cut/section  for  a 
F r i tash kent sk ego  region  as  a whole,  we  see  that  they  are  distinguished 
within  the  limits  of  the  first  5 km  cf  tcpcgraphic  surface. 


The  chief  characteristics  cf  high-speed/velccity  cut/secticn  in 
territory  g.  cf  Tashkent  entail  the  follcwirg.  Eirectly  under 
precipitation  (with  speed  are  less  than  3 kn/s,  the  velocity  of  P- 

waves  is  3. 3-3.4  kn/s.  More  deeply  it  smoothly  grow/risos  to  4. 2-4. 4 
k»/s,  at  depth  4.5  km,  it  sharply  increases  to  5. 1-5. 3 km/s,  to  those 
values  which  are  encountered  usually  in  layer  directly  under 
precipitation  during  the  framing  of  city  and  on  the  majority  cf  the 
sections  cf  Pritash kentskege  region. 
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(including  framing)  with  hcdcgraph  for  a territory  g.  of  Tashkent, 
Ferganskogo  and  Chatkalc-Ferganskogc  blcck/icdule/units  according  to 
data  of  the  mcst  powerful  aftershocks  of  the  Tashkent  earthguake  on  26 
April  1966  depth  of  or i g in/ heat ths  3-4  kn-  1 - the  theoretical 
hcdcgraph  of  the  1st  apprcach/appro ximat icn  for  a Fritashke ntskcgo 
region  (including  the  framing  cf  city) ; 2 - the  same,  for  the 
territcry  of  city;  3 - the  same,  averaged  fcr  Ferganskogo  and 
Chatka lo-Ferganskogo  blcck/mcdule/units ; 4 - experimental  points 
according  tc  data  of  the  stations  of  Fritashkentskogo  region;  5 - the 
same,  according  to  data  of  the  stations  cf  Ferganskogo  and 
Chatkalc-Ferganskogc  bl cc k/mcdu le/u ri t s ; 6-7  - the  same,  according  to 
data  of  stations  in  the  territory  cf  city;  8 - these  stations  Nc  2 
I KS  3)  cf  8 and  13. VI  1966. 


Key:  (1).  s.  (2).  the  stage  of  Ealgaly. 


( 3)  . Chirchik  . ( 4) 


Hcdographs  for  Pri tashkentskcgc  region  and  g.  of  Tashkent.  Using 
the  second  approach/apprcximaticn  of  high-speed/velocity  cut/section 
for  a city,  we  conducted  cne  additional  redefining  the  coordinates  of 
the  origin/hearths  of  a series  of  the  aftershocks  of  Tashkent 
earthquake.  In  view  of  the  fact  that  the  hcdographs  of  the  first  and 
second  appcoach/apprcximaticr.s  for  a city  aliost  coincide,  we  did  not 
obtain  large  changes  in  the  coordinates  of  crig in/hearths,  in 
particular,  their  depth. 

Knowing  the  depths  of  or ig in/he  art hs , it  is  interesting  to 
conduct  the  comparison  of  the  corresponding  hodcgraphs  for  a series  of 
the  ze altryaseniy,  recorded  simultaneously  by  the  urban  grid/network 
of  stations  and  by  the  stations  of  the  regional  grid/network  of 
Central  Asia  (Fig.  145.  146). 

From  figures  it  is  evident  that  at  urban  stations  all  transit 
times  are  overestimated  in  comparison  with  those  that  are  tale,  if  on 
in  the  territory  of  city  was  retained  Pr itashkertsiy  cut/section  and 
the  corresponding  to  it  hcdcgraph.  velocities  in  the  territory  of 
city  are  understated  in  comparison  with  velocities  on  Pritashkentskomu 
hcdcgraph  at  the  same  epicertral  distances. 

Figures  147  and  148  give  experimental  hcdographs  according  to 
data  only  of  urban  stations  for  the  depth  of  or icin/hearth  H = 3 and  4 
ki.  Per  a comparison  in  these  figures,  are  shewn  pritashkentsk i ye 
hcdographs  for  the  same  depths  h.  He  see  that  with  A = 0 

disagreements  in  times  on  Tashkent  and  Pritashkentskomu  hodcgraphs  are 

about  0.5  s. 
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Fig.  196.  Comparison  of  the  hodcgraphs  cf  piitashkentskogo  region 
(including  framing)  with  hodcgraphs  for  the  territory  of  city, 
Ferganskogo  iChatkalc-Ferganskogc  block/modcle/urits,  the  depth  of 
crigin/hear ths  5-6  km.  1c  stations  in  the  territory  of  city  it 
corresponds  21  points  (in  figure  are  not  shewn);  1,  2,  3,  4,  5,  6,  7 
ci.  in  Fig.  145.  8.  data  stages  No  2 (FS3)  for  9 and  15/VI  1966  142 
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Key:  (1).  s.  (2).  Sk.  (3).  Chmg.  (4).  HVN.  (5).  Chras.  (6). 

F IF.  (7).  Bpg.  (8).  Chrk.  (9).  Zrk,  N«c.  (10).  Wooden  ploughs 

(11).  Fg.  (12).  Kdm.  (13).  AH.  (14).  Csh.  (15).  Ku . (16). 
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Kith  an  increase  A they  grcw/rise  to  1.5-2  s,  then  they  are 
stabilized.  On  sufficiently  greater  4 these  disagreements  the  more 
lesser,  the  mere  h.  In  the  territory  of  the  city  cf  the  stations, 
which  showed  the  systematic  special  f ea t ure/ pec u liarit ies  of  transit 
time  it  is  bygene  only  3 cf  the  60:  this  is  bygene  the  station  of  12 

institutes  of  seismology,  and  also  1 and  {in  less  measure)  6 
party/batch  "Earth”  (Fiqs.  146,  147).  F urt.  her  mere,  pronounced  special 
feature/peculiarities  of  transit  times  differed  some  stations,  which 


were  being  located  at  large  distances  (2C-22  km)  from  the  center  of 
city.  In  spite  of  the  small  number  of  the  observations  of  these 
stations,  their  materials  turned  cut  to  be  cyen*  vanymi,  since  they 


cave  to  vozBCzhnot'  to  cutline  zene  and  character  cf  transition  from 
Tashkent  high-speed/velocity  cut/section  to  Fritashkentskomu. 


Three-dimensional/space  placement  cf  the  area  cf  Tashkent 
high-speed/velccity  cut/secticn.  In  very  rough  approximation  the  zone 
cf  the  propagation  of  Tashkent  type  high-speed/velocity  cut/section  is 
contoured  in  plan/layout  by  the  line,  passing  through  the  locations  of 
stations  13/IS,  20/IG  and  12/IS  (Fig.  143),  i.e.,  it  is  represented  by 

* circle  cf  approximately  fi  kir  in  radius  with  center  in  the  region  cf 

* 

p the  garden  of  revolution  *. 

f\ 

i 

FCCTNCTE  l.  Stage  1/IS  is  arranged  in  6 km  to  the  south  of  Np  23,  the 
stage  cf  13/IS  10.5  km  the  rertheast  cf  Kc  14.  FNCFOOTNOTE. 

v 

t 


Here  accurately  to  restcre/reduce  the  character  cf  transition  from  one 
high-speed/velccity  cut/secticn  to  another  managed  only  on  two 


profiles:  TD A and  TVS  with  leginning  in  the  region  of  garden  (Fig. 

143,  sufcner idional  - the  TEA,  sutlatitucinal  - TVS),  ends  A and  C of 
profiles  they  exceed  the  livits  of  figure,  cut/sections  these  profiles 
are  shewn  in  Fig.  146. 
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Fig.  147.  Hodcgraph  for  a territory  g.  cf  Tashkent  with  h = 3 ki  wi 
experiiental  points.  for  a comparison  is  given  the  theoretical 
hcccgraph  of  the  framing  cf  city.  1 - the  theoretical  holograph  of 
the  territory  cf  city;  2 - the  same  fcr  a Er  it  as hkentskogo  region;  3 
experimental  points  according  to  data  of  urban  stations,  the 
characteristic  transit  times  cf  longitudinal  waves  (P) ; 4 - the  same 
transverse  waves  S;  5 - the  same  for  the  waves  cf  the  Pstantsii  cf 


12/IS;  6 - the  same,  for  waves  F,  staticn  Kc  1 and  "Farth". 
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Fig-  198.  Hodograph  for  a territory  g.  Tashkert  with  h = 4 km  with 
experinental  points  (conv.  desig.  1,  2,  3,  4 ci.  in  Fig.  147).  5. 
the  experimental  points,  which  correspond  to  transit  time  according  to 
data  by  stages  No  2 (KS3)  8. VI  1966.  6.  the  sane,  according  tc  data 

by  stages  No  12/IS  and  Nc  1 {"  the  Farth");  7 - the  same,  according  to 

data  by  stages  No  2 (KS3)  13. VI  1S66. 
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Through  data  of  the  Fr itashkentskoy  expedition,  which  carried  cut 
observations  on  the  same  areas  by  equipment  "Earth"  and  by  the  using 
procedure,  different  from  that  which  was  described  above,  are  obtained 
the  similar  to  our  results  in  the  relation  tc  existence  within  the 
limits  cf  the  city  of  zone  with  the  lower  ed/reduced  velocity  of 
propagation  of  seismic  waves  in  the  regicn  cf  the  depths  of  the 
crigin/hearths  of  Tashkent  earthquake  and  its  aftershocks  (is  orange, 
Shu  milina  , 1968)  . 
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Fig.  149.  Diagrams  of  transition  from  a cut/section  of  the  + ype  "A 
"to  a cut/section  of  the  type"  t"  on  sene  profiles  in  the  territory  of 
city  and  region  (bottom  cf  precipitation  acccrdirg  to  data  of  seismic 
survey  works).  a)  profile  TVS;  b)  profile  TLA;  1 - precipitation;  2 - 
nizkoskcrcdtnoy  Paleozoic  period;  3 - high-speed  Paleozoic  period;  4 - 
interface. 
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region  in  a series  of  sections  are  fcunc  the  sane  anomalously  lew 


velocities  ct  P-waves  in  the  rocting  cf  the  rock/species  of  paleozoic 
complex  in  the  limits  of  the  first  kilometers  frem  topographic 
surface.  Aromalies  hear  character  ty  the  places  iscmetric,  by  places 
linear  the  elengated  connect i cn/i ncl u siens . In  the  latter  case  they 
reach  in  length  30  km  and  in  width  6 km  (Ergashev,  Israilov,  1967). 

SCME  SFFCIAL  F E ATU  R E/P  EC  UL I A B IT  1 F S CF  TEE  STFUCHRE  OF  THE  EARTH'S 
CFUST  IN  A PRITAShK ENTSKCM  REGION  ACCOREING  10  SEI SMOLOGICA l D A 1 A . 

It  does  net  appear  at  present  dcubts,  that  the  reason  for  tectonic 
phenomena  lies  itself  in  the  complex  processes,  which  proceed  in  the 
lower  parts  of  the  earth's  crust  and  in  the  upper  mantle  of  earth. 

Cnee  in  this  stage  of  investigations,  it  is  possible  to  outline 
certain  comm n icat i c r/cc nnec t ic n tetweer  geological  structure  and  the 
structure  of  deep  horizon/  levels.  The  ce  v e lepme  r.t /detec t ion  of  this 
ctmmun ica ticn/connection  makes  it  possible  to  ottain  the  supplementary 
information  about  the  development  of  the  earth's  crust  and  upper 
mantle.  so,  carried  out  ty  us  earlier  the  comparison  of  the  character 
cf  the  occurrence  of  interfaces  in  the  earth's  crust  with  the 
geological  structure  of  Chat kalc-Kuiaminskccc  recicn  made  it  possible 
# tc  outline  seme  correlation  dependences  cf  magmatic  rock  {Ulcmov, 

1966;  Gor'kovoy,  1967).  It  is  possible  that  the  analogous  dependences 
can  be  revealed,  also,  for  a whole  series  cf  other  structural 
c e 1 1/e le men ts  cf  the  earth's  crust.  Such  investigations  only  are 
conceived  and  require  the  abundance  of  the  reliable  data  on  the  deep 
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structure  of  cue  territory 

West  effective  and  relatively  economic  durirg  the  study  of  the 
deep  structure  of  the  earth’s  crust  and  earth  as  a whole  are  the 
methods  of  seismology. 

Fage  312. 

However  despite  the  fact  that  the  seismology  is  hased  on  strict 
physical  and  mathematical  regularities,  her  nary  conclusions  about  the 
structure  of  the  earth's  crust  and  upper  mantle  hear  largely 
hypothetical  character.  Orly  in  the  exceptional  cases  can  be  obtained 
the  sufficiently  encouragitg  information  about  the  presence  of  deep 
fractures,  the  nature  and  the  character  of  deep  interfaces,  the 
structure  of  layers,  etc. 


On  the  nature  of  interfaces  in  the  earth’s  crust  and  the 
procedure  for  studies.  Cur  isledcvaiya  on  the  simulation  of  the  "cut" 
interfaces  in  the  earth's  crust  and  the  deve  lopnent/detecticn  of  their 

> effect  on  the  kinetic  and  dynamic  special  feature/peculiarities  of  the 

* 

recorded  with  the  surface  cf  medium  seismic  waves  also  to  any  degree 
* hypothetical  (tTlomov,  19  6 6)  . However,  the  concepts  about  the  "mosaic" 

I 

structure  of  interfaces  unlike  the  concepts  cf  lamellar  medium  with 
the  sharp  boundaries  of  section  have  mere  substantiation,  in  any  case 
for  the  earth's  crust. 
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According  to  the  accepted  ty  us  working  hypothesis  about  the  deep 
structure  of  the  earth's  crust,  "granite"  thickress,  especially  in 
geosynclinal  regions,  is  trcken  ty  numerous  fractures  into 
tlcck/nicdule/units  and  is  pierced  by  the  magmatic  intrusions,  which 

are  characterized  by  the  "basa It  ic"  velocities  cf  propagation  of 
elastic  waves  *. 


ECCTNOTF  l.  Terms  "granite"  and  "basaltic"  - ccrditional. 

E NDFCOTNOTE. 

The  dynamic  kharakter itiki  of  the  k vaz i go lc vncy  wave,  connected 
with  Ccrcad's  surface  ("granite  - basalt"),  and  also  the  absence  of 
routine  reflections  from  this  boundary  dc  net  testify  to  the  presence 
cf  clear  transition  "granite  - bazal't'.  Grcwt fc/tuild-up  wi*h  the 
depth  cf  the  velocity  of  propagation  of  elastic  waves  in  "granite"  and 
the  relative  potoyanstvo  of  the  velocity  in  "basaltic"  layers  make  it 
possible  to  present  the  lower  part  cf  the  earth's  crust  more 
mcnclithic  and  "elastic".  Cn  this,  speaks  the  fact  that  the  base  mass 
cf  seismic  centers  is  concentrated  in  the  mest  "brittle"  granite 
layer . 


The  bottom  of  the  earth's  crust  is  characterized  by  a more  abrupt 
change  in  the  physical  properties.  As  already  mentioned,  the  used  at 
present  procedure  allows,  although  indirect  the  pute,  to  ptiyti  to 
assumption  about  the  "mosaic"  and  block  structures  cf  deep 
hcrizcr/levels  makes  it  possible  to  obtain  the  concept  about  the 


1 


relief  cf  the  thicknesses,  which  possess  approxiiately  identical 
physical  properties.  Specifically,  relief  we  will  tear  in  Bind  with 
the  presentation  of  the  results  cf  the  i r ves t iga t iens  of  the  deep 
structure  of  the  earth's  crust  in  Pr itashkertskem  region  and  as  its 
crucible  framing.  In  this  case,  we  dc  ret  deny  the  presence  of 
tlock/ircdule/ units,  but  vice  versa  we  leave  after  the  geologist- 
tectoncphysicists  the  f u 1 1/t  eta  1/ccir  pie  te  right  to  extrapolate  the 
zenes  cf  tekt cniches ikh  d is t ur t ance/br ea k dc w rs  at  depth.  In  cur  view 
this  operation  is  especially  legal  for  tegiers  with  the  high  gradients 
cf  a chanqe  in  the  deep  relief  (speci f ic al  1 y , in  the  region  of 
Tashkent) . 

As  the  basis  of  investigations,  is  placed  develop  by  us  earlier 
(Ulcraov,  1966)  the  method  of  seismic  anomalies,  which  entails  the 
determination  of  the  special  feature/peculiarities  of  the  propagation 
of  the  seismic  waves,  refracted  on  interfaces  in  the  earth's  crust  and 
the  upper  mantle.  In  this  case,  were  utilized  the  seismograms  cf  the 
stationary  and  expeditionary  seismic  stations,  arrange/located  within 
the  limits  cf  the  studied  territerii.  Fredcminart  majority  (20)  of 
stations  is  equipped  with  th ree-eem pone ct  installations  from 
vifcrcgraphs  X£GIK  in  assembly  with  the  galvanometers  of  GB-IV.  The 
parameters  of  seismic  receiver  and  galvanometer  were  selected  in  such 
a way  as  to  ensure  a constant  increase  <••*.  200CC)  in  the  interval  of 
the  periods  cf  forced  oscillations  C.05-1.C  s. 


The  basic  volume  of  material  is  obtained  during  recording  close 

earthquakes  (epicentral  distance  to  700  km) . 
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For  special  observations  of  powerful  industrial  explosions,  was 
created  the  supplementary  gr id/netwcrk  of  seismic  stations. 

Explosions  were  conducted  strictly  at  the  signal  of  a precise  time, 
transferred  to  the  seisncqrais  of  station  on  radio.  This  considerably 
increased  accuracy  of  observation. 

Special  feature/peculiarities  of  seisxic  waves.  Within  the 
limits  of  the  studied  territory,  is  isolated  a series  of  the  arrivals 
of  the  seisiric  waves,  clearest  of  which  turned  cut  to  be  refracted 
waves  F,  P * and  P°,  connected  in  accordance  with  the  bottom  of  the 
earth's  crust  (Mohorcvicic* s boundary),  the  tourdary  between  "granite" 
and  "basaltic"  layers  (Conrad's  boundary)  ard  the  surface  of  crystal 
basement. 

The  existing  at  present  interpretation  of  waves  p°  and  P dees  not 
cause  doubts,  and  the  selection  cf  the  seis b c leg ica 1 model  of  the 
earth's  crust  is  determined  in  essence  by  the  alternative  of  the 
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interpretation  cf  wave  P,  which  by  the  different  researchers  is 
explained  by  the  reflection,  the  refraction  cr  ether  processes, 
connected  with  the  propagation  of  the  elastic  waves  of  waves  in  the 
earth's  crust.  We  is  interpreted  wave  F * as  k vazigolovnuy u, 
connected  with  boundary  grarite-tasalt". 


Wave  P * under  actual  conditions  at  ty  us  the  distances  (200-700 
kt  in  question)  is  outlined  secondly  arrivals  ard,  as  a rule,  it  has 
the  clear,  pronounced  form,  which  easily  yields  to  correlation.  The 
arrival  cf  wave  P * is  acccm pan ied  by  the  prolonged  "loop"  of  the 
complex  oscillations  whose  amplitude  often  preveskhoit  in  intensity 
the  amplitude  of  the  basic  arrival.  These  special 

feature/peculiarities  of  wave  picture,  apparently,  are  caused  by  the 
interference  of  the  waves  cf  different  ctigir,  in  essence  of  straight 
lines  and  reflected  freer  both  interfaces  in  the  earth's  crust. 


Wave  P,  refracted  by  subcortical  layer,  is  recorded  in  the  range 
cf  the  indicated  distances  as  the  first  arrivals  and  is  comparatively 
simple  in  fcri. 


* 

ft 


Range  of  the  predominant  oscillaticr 
f - 0. 3-1.0  Hz. 


frequencies  in  waves  E and 


To  180-200  km  in  the  first  arrivals,  is  recorded  wave  P°,  and 
only  in  this  interval  it  virtually  yields  tc  interpretation.  Wave  P° 
is  tore  high-frequency  (tc  10-15  Hz). 


PAGE 
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The  hodographs  cf  longitudinal  waves  P and  E *,  constructed  for 
the  eastern  mcuntain  part  cf  the  Pritashkentskcgc  region  and  its 
western  plains  territory,  have  different  argles  cf  the  slope  (Fig. 
150).  The  earth's  crust  cf  the  system  cf  Cb at k a 1 ' sk ikh  spine/ridges 
as  as  a whole  winnow  the  southeaster 1 y part  of  Central  Asia,  is 
characterized  by  the  follcwirg  velocities  cf  propagation  of  the 
seismic  waves:  -7,"/  kir/s;  Vp  L}/  ktr/s  ard  V p - C.C  km/s. 


Somewhat  great  significance  of  the  wave  propagation  velocity  P 
and  P * are  obtained  for  the  territory,  arrarge/located  to  west  frcm 
Tashkent  the  profile  of  Czhizak  - Kulkuduk):  km/s  and  I/p  T J 

k«/s  (see  Fig.  140).  The  difference  in  the  values  of  the  velocities 
the  propagation  of  seismic  waves  under  ccnditicrs  cf  eastern  and 
Western  Uzbekistan  dees  ret  have  thus  far  explanation. 


the  structure  of  the  earth's  crust.  Is  nest  complicated  the 
structure  of  deep  interfaces  in  the  region  cf  the  system  of 
Chat ka  1 ' ski kh  spine/ridges  (Fig.  151).  As  a result  of  investigations, 

i it  is  revealed,  that  Chatkal 'skaya  and  Kuraxinskaya  subzone  sharply 

* 

they  differ  from  each  other  in  terms  cf  the  structure  of  the  basic 

* interfaces  in  the  earth's  crust, 

jt 

The  Chat ka lf ska ya  sufczcne  is  characterized  ty  the  considerable 
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The  isclines  of  depths  cf  up  to  both  interfaces  in  the  earth's  crust 


of  Chatkal'skoy  subzone  have  the  ellipsoid  fora,  elongated  on  the 
strike/course  of  the  system  cf  mining  constructions,  while  in 
Kuraminskoy  subzone  is  observed  reverse  pictcre. 


Here  anticlinal  deep  structures  are  expressed  by  flatter  forms,  than 
synclinal  - in  Chatkal'skcy  subzene.  The  cc rf ig ura t ion  of  the 


isclines  of  depths  in  this  region  indicates  the  less  "elasticity"  of 
Kuraminskcy  subzone  with  respect  to  its  surrounding  structures  (see 

0 > f 

Chapter  II,  III)  . 


i 
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* 

I 

* 
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The  trace  of  intense  strains  is  observed  in  the  southeasterly 
part  of  the  Kur a mins  key  subzene  where  is  noted  tbe  sharp  thickening  of 
the  earth's  crust  from  40  to  50  km  which  answers,  apparently,  the  zone 
cf  nor th-ferganskogo  se ysmea kti vnege  fracture-  Approximately  the  same 
picture  is  noted  in  the  region  cf  Tashkert  >. 


I 


FCCINCTF  *.  This  analogy  is  doubtful.  Elaces  cf  thickening  the 
isclines  cf  relief  Mckhc  much  and  in  ether  regiers.  - editor's  ncte- 
E FE  F C C T NOTE. 
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Fig.  151.  Diagram  of  the  deep  structure  of  the  earth's  crust  of 
eastern  Uzbekistan.  1 - the  iscline  of  depths  cf  up  to  lohc  surface; 

2 - iscdepth  cf  up  tc  Conrad's  surface;  3 - the  tcundary  of  republic; 

4 - the  stationary  seismic  staticns  of  the  institute  of  seismology  the 

i 

an  cf  the  Uzb . SSP . 


Key:  (1)-  Chimkent-  (2).  Tashkent.  (3).  Namangan.  (4). 

Andizhan.  (5).  Fergana.  (fi).  Samarkand. 
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Fig-  152. 
refracted 

*€?:  (1) 


Hodographs  of  the  longitudinal  and  transverse  waves 
by  faleozcic  baseirent  in  regicr  g.  of  Tashkent. 


s.  (2)  . k ■ / s . 
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A aaxiirum  increase  in  the  thickness  of  the  Earth's  crust  and  granite 
layer  in  Chatkal'skoy  sutzone  coincides  kith  the  complex  region  of  the 
ner gi nq/cca  lescence  of  twc  large  tectonic  d i s t u r tance/break do wn s of 
the  Talasskcgc  and  ncrt h- f e r gan skogc  fractures  cf  respectively 
northeastern  and  south-west  strike/courses.  This  region  is  known  as 
xcst  active  in  seisific  relation.  Specifically,  here  on  3 November 
1946  occurred  9-10  scale-number  earthquake,  which  caused  jolts  in 


Tashkent  up  to  7-8  balls  intensity. 
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It  is  direct  under  the  territory  of  Tasfckert  the  depth  of  the 
occurrence  of  the  bottom  of  earth's  cruet  cn  the  order  of  45  km, 

Ccnrad's  boundary  15-20  km.  To  south  west  from  Tashkent,  the  Mchc 
surface  smoothly  is  immersed  in  the  form  of  the  narrow  anticlinal  fold 
to  which  cn  surface  corresponds  the  st r i ke/c cu r se  cf  spine/ridge  tc 
Karzhantau.  In  all  likelihood,  the  basic  interfaces  in  the  earth's 
crust  cf  the  northern,  western  and  south  parts  cf  the  Pri tash ke n tskoqo 
region  are  the  flat,  deprived  cf  noticeable  deposits  structures  with 
the  greatest  subsidences  tc  50  km. 

Investigations  in  the  territory  cf  Tashkert  and  its 
neighberhoods.  In  the  period  cf  observations  cf  the  Tashkent 
earthquake  by  the  se ysm cme t r ich es k i m i stations,  arrange/located  within 
the  limits  cf  city  and  its  reighbcrhccds,  is  recorded  a large  quantity 
cf  explosions,  which  were  being  carried  cut  arcurd  city  by  the  uzbek 
gecphysical  trust  of  the  Minist r y/d epar t me n t of  geology  of  the 
Uzb.SSF.  For  a determination  by  the  se is  mo  1 eg ic a 1 methods  cf  the 
special  feature/peculiarities  cf  the  structure  cf  the  upper  part  of 
the  earth's  crust  the  region  cf  epicenter  it  is  selected  several  dozen 
seismograms  with  the  notations  cf  the  mest  powerful  explosions 

> ( 2.  5-6. ( Vo  1 . EB) . 

r k 

l % 

At  the  epicentral  distances  (15-40  km  in  question)  as  the  first 
arrivals  proodit.  wave  P°,  refracted  by  paleozoic  basement.  Have  P° 

(fi?i)  with  the  predominant  cscillaticn  frequency  10-16  Hz  very 

t 

clearly  is  recorded  by  vertical  seismographs.  The  following 
sufficiently  intens*  arrival  have  is  interpreted  we  as  an  exchange 
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have  of  the  type  P ,S2  or  EjSjFj.  Almost  all  without 

except ion/e li xinati on  notations  of  explosions  ate  characterized  by 

very  n itens  iv  nytni  surface  haves  with  prcrcurced  dispersed. 

In  connection  with  the  absence  of  the  joining  of  the 
t c r aue/ & cmen t s of  explosions  to  absolute  tine,  "time  in  origin/hearth" 
was  determined  with  the  aid  cf  the  curve/gtaphs  1c  Vadati,  along  the 
axis  of  abscissas  of  which  were  plot/depcsi ted  time  differences  cf  the 
arrival  of  wave  P1?(  to  each  station  and  to  the  rearest  at  the 
pcint/item  of  explosion,  tut  along  the  axis  cf  ordinates,  were 
plct/deposited  the  corresponding  differences  in  the  exchange  and 
longitudinal  waves. 
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Fig.  1*9.  Ischypses  of  the  reefing  of  crystal 


tasement  within  the  limits  cf  the  territory  cf  Tashkent.  1 - seisiric 
statiers;  2 - isohypse  with  the  indication  of  depth  (m)  from  the 
surface  of  the  Earth,  accepted  as  horizontal  plane;  3 - the  zone  cf 


localization  of  the  epicenters  cf  the  iterative  impulses  of  Tashkent 
earthquake;  9 - the  boundary  cf  city. 
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Figure  152  gives  the  contrary  hodographs  of  the  longitudinal  and 
exchange^e-waves.  foth  that  and  ether  trarch  cf  hedograph  they  are 

connected  well  in  izaimrykh  points  (jjfo.1  s)  . The  difference  in  the 
apparent  high-speed/velccit y contrary  hedegraphs  as  a whole  is  caused 
by  the  subsidence  of  the  surface  cf  crystal  Laseient  in  northwestern 
direction.  The  relatively  high  accuracy  of  se is  no  1 ogica 1 observations 
(high  scanning  speed  of  se is  nog  rams  and  the  accuracy  of  time  service) 
allowed  us  to  construct  the  irap/charts  cf  the  isochrones  of  wave  P° 
(Fig.  151). 

It  is  net  excluded,  tut  it  can  be  even  the  tore  probably  that 
wave  F°  is  connected  not  directly  with  the  rcofirg  cf  paleozoic 
basement,  but  it  will  bear  the  information  about  the  integral 
structure  of  certain  thickness  into  which  it  is  included  and  granite 
layer.  Between  the  fact,  ccrstruction  cf  the  relief  of  the  refracting 
boundary  and  its  joining  cn  depth  and  reefire  cf  paleozoic  basement 
gives  the  results,  well  kheg lasuyushchiyesya  with  data  of  deep  boring. 

Figure  154  shows  the  irap/chart  of  isohypses,  constructed 
according  to  wave  po  from  the  series  cf  the  explosions,  produced  in 
just  cne  place  in  the  northwestern  neighborhood  cf  Tashkent. 

The  smallest  depth  cf  the  occurrence  cf  plicated  paleozoic 
basement  is  fixed  in  the  northeastern  part  cf  the  city  (1400-1500  m) . 
Then,  being  step-like  developed,  interface  already  on  the  opposite 
outskirts  of  Tashkent  reaches  depth  on  the  cider  cf  3500  m.  Intense 
dewnwa rp/treugh  is  observed  in  the  no rt h-nc r th- wester n part  of  the 
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With  its  stcike/course  coincides  the  basic  7cne  ct  localization  of  the 
epicenter  of  the  aftershocks  cf  the  Tashkent  earthquake,  which,  as  the 
tasic  jer k/ im pulse,  turned  cut  to  be  these  which  were  timed  tc  the 
hand  of  the  qreatest  gradients  cf  the  relief  of  north  western 
strike/course,  which  will  agree  also  with  the  character  of  shift  in 
the  origin/hearth,  determined  by  A . V.  Vvederskcy's  method  (chapter 

f-J' 

II,  '*r.  I) . 

Me  have  made  the  attempt  tc  reveal/detect/expose  the  physical 
heterogeneity  cf  focus  zone  by  dynamic  calculations  and  con st ruct ions. 
Assuming  that  the  tectonic  disrupted  region  must  to  a certain  degree 

attenuate/weaken  the  intensity  cf  the  passing  through  it  waves  and 
keeping  in  mind  the  possible  distortion  cf  the  amplitude  of 
displacement  due  to  the  difference  under  ground  conditions  (flirzaev, 
Clcmov,  Zakharov,  Ibragimov,  1969),  we  examined  relative  values 

The  dependences  of  the  relation  cf  the  amplitudes  of  vertically 
polarized  transverse  waves  SV,  formed  frera  cf  the  longitudinal  as  a 
result,  of  exchange  in  the  region  explosions  and  longitudinal  refracted 
waves  P°,  recorded  by  urban  seismic  stations,  are  characterized  by 
sufficiently  stable  picture  during  repeated  explosions  (Fig.  155). 

Fig.  156  demonstrates  the  routes  of  the  arrival  of  seismic  waves 
at  station  of  5 point/items  cf  the  explosions,  a r r a nge/loca ted  around 
city.  The  lengths  of  the  cuts  ct  dotted  lines  are  proportional  tc 

value  — As  a result  cf  the  analysis  cf  dynamic  wave  picture, 

•V 

establ ished/installed  that  in  western  and  south-west  regions  the 


crystal  basement  is  complex  ty  the  more  consolidated  rock/species, 
than  in  the  central  and  northeastern  parts  cf  the  city.  A most 
significant  amplitude  reduction  cf  transverse  saves  is  noted  along  the 
band  of  sharp  jump/drop  in  the  relief  of  plicated  paleozoic  basement, 
ccirciding  with  str ike/ccur se  focus  zone  of  Tashkent  earthquake. 

Thus,  after  stu dying  the  deep  structure  of  the  earth* s crust  of 
Pritashkentskogo  region  and  its  ncurtair  framing,  it  is  possible  tc 
speak  about  the  sl’rcy  differentiation  cf  the  structure  of 
Chatkal'skoy  and  Kuraminskcy  subzones.  The  boundary  of  the 
essentially  different  structure  cf  the  earth's  crust  in  mountain  part 
is  arranged  approximately  cn  one  latitude  with  Tashkent  and  stretches 
itself  then  tc  the  north  city  towards  g.  Chimkert.  The  structure  cf 
crust  is  direct  in  region  q.  Tashkent  mere  spekepnoye,  although  here 
is  observed  the  flat  structure  in  the  betten  of  the  earth's  crust  cf 

t 

the  type  of  the  anticlinal  dewnwarp/treugh,  accordingly  which  slopes 
with  the  superincumbent  thickness. 
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Fig.  156.  Routes  of  the  propagation  l,ave5  frcn  the  point/iteis  of 
explosion  tc  urban  seismic  stations.  1 - seismic  stations;  2 - the 
rcute  cf  the  propagation  cf  vaves;  3 - the  tcurdery  of  city. 

Key:  (1)  - 7l  S>5 
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The  discoveLed  by  us  arciralcus  zone  in  plicated  basement  under 
the  certer  section  of  the  city  hardly  ere  shculd  consider  as 
consequence  of  the  f rag  menta  t icn  of  rock/species  durinq  Tashkent 
earthquake.  In  all  likelihood,  its  existence  is  caused  by  the 
presence  here  cf  diverse  recks  and  hy  the  intensity  of  tectonic 
motions  in  this  region  in  the  past. 

Results  cf  study  by  stations  "Earth"  of  the  structure  of  the  earth's 
crust  and  aftershocks  of  Tashkent  earthquake. 

The  explanation  cf  the  deep  structure  of  any  territory  can  he  realized 
kith  the  aid  cf  KMPV  [KM/lff-  correlation  method  cf  refracted  waves], 
GSZ  [ t*C  ■)  - deep  seismic  sounding]  and  stations  and  stations  "Farth". 
The  app  licaticn/use  of  the  first  two  methods  within  the  'limits  cf 
industrial  city  is  virtually  impossible  due  to  the  high  background  of 
the  man-made  interference  cf  the  same  frequercy,  as  the  waves, 
recorded  with  KMPV  and  GEZ  (Pozzhenko,  1 S 5 7 ) . Unityvaya  this,  on  the 
preposition  of  M.  K.  Polshkcv  and  V.  V.  Fedyrskiy  (Ministry /department 
cf  ceolcgy  cf  the  USSR)  , M.  A . Sadovskcgc  and  Ye.  F.  Savarer.sko go  (AS 
, DSSF),  Kh.  T.  Tulyaganova,  V.  N.  Gar'kovts,  E.  E.  Pulley  Block- 

Ta 1 6- V i r skoqo  and  A.  Kh.  Khvalcvskcgo  (Finistr y/department  of  geology 

) 

b cf  the  Uzb.SSR),  is  solved  to  conduct  deep  research  on  territory  g.  cf 

* 

Tashkert  and  its  seismicity  with  the  aid  cf  stations  "Farth" 
(Fczzhenkc,  1961). 

Works  with  stations  "Earth"  in  Tashkent  were  carried  out  from  16 
June  through  22  December  hy  1966  Pr  itash kertskc y geophysical 

» 
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expedition  cf  the  Uzbeskccc  geophysical  trust  cf  the 
Einistry/department  of  geology  cf  the  rizb.SSF  together  with 
VN  I IGecf izinoy  the  Ministry/departments  cf  geology  of  the  USSR. 


Eage  320. 


In  the*,  besides  the  authors,  took  part  V.  N.  Earilin,  A.  N. 
Eczzhenko,  F.  S.  Eidelman,  A.  V.  Suvilcva,  l.  I.  Kagalova,  E.  V.  of 
Isanina,  etc. 


Equipment  "Earth”.  Frccedure  for  ctser vat i cns.  Works  were 
realized  with  the  aid  of  13  stations  cf  nctaticr  "Earth"  (flczzhenko, 
196  1)  . 


During  the  arrangement  of  the  stations  cf  rotation  "Earth"  ir 
Tashkert  were  combined  the  ce  11/elements  cf  profile  and  foul  language 
observation  systems.  The  prefile  stations  were  arrange/located  along 
the  directions,  perpendicular  to  the  pres- 1 j r ai  y u of  two  zones  of  the 
tasic  regional  fiactures:  Tashkert  and  A 1 ir  a 1 y k s koy , isolated 

according  to  data  of  aercmagnetic  photograph  ing  (Vol'fson, 

Kh vale vrkiy) - At  these  stations  must  the  tales  he  obtained  the  deep 
cut/secticns  cf  the  earth’s  crust  in  lire  S2  and  YuV  directions. 


five  - six  stations  during  entire  operating  cycle  of  tale  are 
estahlished/installed  frem  area  in  the  center  cf  city  that,  that  they 
surrounded  from  all  sides  the  fccus  zene  cf  Tashkent  earthquake  (Fig. 


157)  . 


The  basic  goal  of  ctservaticns  at  these  stations  of  notation 
entailed  obtaining  in  immediate  proximity  to  the  origin/hea iths  cf  the 
notations  of  waves  P and  S,  making  it  possible  mete  or  less  tc 
uniquely  determine  in  space  the  location  cf  these  oriqin/hear th s.  tor 
the  stratigraphic  joining  cf  the  boundaries  cf  the  exchange  of  crust 
three  stations  of  the  notation  of  istanevili  next  to  three  deep 
hcre-hcles,  which  revealed  paleozoic  basement,  five  stations  - with 
profiles  K n E V of  past  summers  {see  Fig.  152). 

For  the  comparison  of  the  notations  cf  stations  "Earth"  with  the 
notations  of  standard  se  is  mo  log ica 1 station  "Tashkent",  and  also 
explanations  cf  the  question  concerning  a comparative 
uch vst vitel 'nosti  of  these  stations  one  station  cf  notation  "Earth" 
arranged  at  seismic  staticn  "Tashkent". 

The  distances  between  the  stations  cf  notation  "Earth"  according 
tc  prefiles  varied  frem  50C  m tc  1-2,  rarely  3-5  km,  and  the  center  of 
■ city  - from  500  m to  1.5  km.  Entire  frem  16  June  through  22  December 

within  limits  g.  of  Tashkent  it  is  mastered  5 arrangements  according 

tc  13  by  stations  of  notation. 

i 

V, 

The  duration  of  the  works  of  the  stations  cf  notation  with 
separate/individual  arrangements  chanced  frem  15  tc  20  days.  With 
passage  from  cne  stand  tc  another  frem  three  tc  five  stations,  they 


■j-  » 'K.jurJMi'n 


remained  on  the  spot  for  the  correlation  cc r rect  ing/f itt ing  of 
obtained  data  (Orange,  1967). 

I 

The  notation  of  elastic  waves  with  the  stations  of  notation  was 

realized  24-hour  with  the  aid  of  seysmcrafcv  V fc.  (f  = 1 Hz)  which 
were  establish/installed  cn  four  to  each  station,  two  seismograph  of 
tale  vertical  Z1-Z2,  two  - horizontal,  * , Y.  The  planes  of  vibration 

fu 

of  the  coils  of  seismographs  were  oriented  ir  the  direction  of  S -jf*-X; 

Z-V-U. 

To  the  displacement  of  the  housing  cf  seismograph  upward,  to  the 
north  and  the  east  corresponds  the  displacement  cf  the  ghost  image  of 
galvanometer  upward. 


Seismographs  on  observation  points  were  estatl ish/inst al led 
either  in  the  basements  cf  buildings  to  concrete  csncvaiye  (in  the 
center  cf  city),  or  after  city  in  the  specially  eguipped  pits  1.5-2  m~ 
deep,  cn  reinforced  concrete  plate/platf crus  6C  X 4C  X 20  cm.  in 
size/dimension.  The  exchange  of  magnetic  films  at  the  stations  of 
notation  was  realized  every  day  from  9 tc  1C  hours  on  Tashkent  time. 

* 

i 

is 
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Fig.  157.  Lay-out  diagram  of  the  staticrs  cf  notation  "Earth".  1 - 
profiles  KM  FV  of  past  summers;  2 - profiles  "Earth";  3 - the  station 
cf  notation  "Earth"  (in  numerator  - the  nurater  cf  tantsii,  ir 
2ianenatele  - the  number  of  stand);  4 - the  isclines,  which  contour 
ate  the  elevated  block/mcd ule/units  of  paleozoic  rcck/species  in  the 
center  of  city  (these  stations  "Earth")  ; 5 - profiles  on  which  are 
constructed  the  deep  cut/sections  of  the  earth's  crust;  h.  the  zones 


cf  the  fractures  of  crusts,  isolated  on  ty  aercmagnetic  this  N.  B. 
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Vcl'fscn  and  A.  G.  Khvalcvskiy  (stage  13/0  will  cost,  at  seismic 
station  Tashkent). 

Key  : ( 1)  . Basis. 
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Treatment  of  material.  From  Ifc  June  through  22  December  by 
stations  "Earth"  in  Tashkent  is  recorded  1=1  distant,  189  close,  356 
local  earthquakes  and  110  explosions.  The  crigir/hearths  of  distant 
earthquakes  (A  = 70-80°)  were  atrange/1 coated  in  essence  in  pacific 
ocean  seysmca kti vnoy  zone,  the  close  (A  = 1.5-18°)  - on  the  Pamirs,  in 
hindu  kush,  local  - in  center  g.  of  Tashkent  (A  - 1-20  km). 

The  specific  special  feature/peculiarity  of  the  material, 
obtained  in  Tashkent,  is  the  presence  of  the  large  background  of  the 
nan-made  interference,  which  do  net  make  it  possible  frequent  to 
confidently  separate/liberate  on  the  notations  of  the  distant 
earthquakes  of  wave  PS  ». 


5* 
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FCCTNCTE  l.  In  field  period  of  1967,  is  bygone  is  found  the  method  of 
a sharp  decrease  in  ♦he  background  of  the  irar-iace  interference  during 
the  reproduction  of  notations. 


Therefore  the  deep  structure  of  the  earth's  crust  near  Tashkent  in 
essence  is  determined  by  the  notations  of  close  earthquakes  (A  = from 
1.5  to  18.0°),  whose  wave  amplitude  P and  FS  2-1C  times  exceeded  the 
amplitude  of  microseismic  urban  background. 


Interpretation  of  waves  FS.  On  the  notations  of  close  and 
distart  earthquakes,  were  separate/liberated  the  exchange  waves  PS  on 
which  were  constructed  the  time/temporary  and  deep  cut/secticns  of 
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crust.  Waves  PS  were  se pa r a te/ 1 i bera ted  cn  rotations  and  they  were 
identified  with  wave  P,  from  which  they  were  fcrmed,  according  to  the 
sign/criteria,  described  in  wcrk  crange  (18  6 7)  - 

During  the  correlaticn  cf  waves  FS  from  one  station  to  the  next, 
were  utilized  such  indices  as  value  of  the  anplitude  of  exchange  wave 
cr  notation,  the  plane  cf  the  polarization  cf  waves,  the  phase 
correlation  of  waves  and  the  correlaticr  cf  waves  cn  conjugate  points 
(Crange,  1967).  On  the  notations  ct  close  and  distant  earthquakes 
within  the  limits  of  Tashkent,  are  isolated  and  traced  the  clear 
exchange  waves  PS,  connected  with  the  surface  of  paleozoic  and 
prepaleozcic  basements  and  with  Ccnrad's  surface.  Less  clear  exchanqe 
waves  are  isolated  from  the  Mchc  surface  and  intermediate  interfaces 

in  crust  and  mantle.  on  the  obtained  exposures  are  constructed  the 
t ime/tempor ary  and  deep  cut/secticns  cf  the  earth's  crust,  and  also 
schematic  map/charts  cn  all  boundaries  cf  crust,  beginning  from  the 

surface  of  paleozoic  basement  (Crange,  1967;  is  crange,  Mozzhenko, 
Eckclcv,  Yegorina,  1965,  1967). 

Necessary  fcr  the  construction  of  the  deep  interfaces  of  the 
crust  cf  the  value  of  the  velocities  cf  propagation  of  longitudinal 

waves  (Vp)  anc  coefficient  ecual  tc  the  relation  cf  the  velocities 

/ vp  \ 

cf  longitudinal  and  transverse  waves  ) , were  determined  frcm  data 

of  seysmokarotazha  and  results  cf  processing  explosions  KMPV,  recorded 
t by  stations  "Earth”  (Orange,  1967). 
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Flstcvye  velocities  ( V**  ) and  sheet  values  k were  obtained: 
fct  a sedimentary  cover  -3.0  k«/s  and  -2.0,  "qrarite"  layer  - 6.0  km/s 
even  +.73,  "basaltic"  layer  - 7.C  km/s  ever.  1.73.  The  calculation  of 
depths  of  up  to  the  boundaries  of  exchange  was  conducted  by  successive 
approximation  to  3VQMBSM2H  according  tc  the  prccraff,  comprised  L.  M. 
Gcrtach  with  the  use  of  a formula  of  Kha2egava  (Orange,  1967). 


Interpretation  cf  waves  F and  S cn  rotations  from  aftershocks. 

Cr  the  majority  of  the  nctaticns  cf  the  aftershocks  of  Tashkent 
earthquake,  clearly  are  se pa  rate/ libera t ed  the  first  arrivals  of  waves 
F.  The  arrivals  of  waves  S were  separate/1  i ter ated  confidently  cnly 
cn  those  notations  on  which  the  wave  amplitude  3-10  times  exceeded  the 
amplitude  cf  the  previous  oscillations  (first  rotation). 
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On  a scries  of  the  nctaticns  before  waves  S cn  2,  X and  Y-component 
were  recorded  the  intense  waves  SP  (second  notation).  In  this  case 
the  isolation  of  the  first  arrivals  of  waves  is  tygene 
hinder/hampered.  The  accuracy  cf  reading  cf  the  time  of  arrival  cf 
waves  F on  seismograms  was  0.02  s.  with  the  width  cf  the  brands  of 
time  1 s - 4 cm.  According  to  the  notations  of  waves  P and  S,  was 
carried  out  coordinate  determination  of  the  cchacv  of  aftershocks  and 
speed  characteristic  cf  medium  in  fccus  ?cne. 

The  coordinates  of  the  aftershocks  cf  Tashkent  earthquake  were 
determined  ty  the  method  cf  retches  from  the  theoretically  calculated 
hedegraphs  cf  waves  P and  S and  by  solving  cf  the  system  of  the 
three-dimensicnal/space  hedegraph  equations  cf  direct  waves  P and  S 

FCCTNOTF  >.  Solution  was  realized  cn  the  machine  of  according 

tc  algorithm  and  the  program,  ccmprised  ty  E.  A-  Kuzinnoy- 
F KDFOOTNOTE. 


Pedium  for  the  teor et ic hes ik h hedegraphs  cf  waves  P and  S (Fig.  158) 
was  assigned  taking  into  account  data  of  the  se ysmckarotazh a cf  the 
blowhole  of  the  Tekstil • kcmfcinata , rasclczherncy  in  Tashkent,  and  data 
cf  KPFV,  obtained  in  immediate  proximity  tc  city  (see  Fig.  157)  P fTme 
cf  the  emergence  of  earthguake  (T0)  during  coordinate  determination  of 
oricin/hearth  from  theoretical  hedegraphs  expeetd  from  curve/graphs  Tc 
Vadati  (1,  29.  The  accuracy  cf  determiraticr  Tc  was  0.05,  rarely 
C. 1-0. 2 s. 


The  three-dimensional/s  pace  hodograph  equation  of  waves  P and  S 
takes  the  fcrm: 


#i-To  = ~! -yr{^,-x)i-i-(yl-y)2  + /i:!  • (1> 

where  Rt  is  tine  of  the  arrival  cf  longitudinal  wave  at  station;  T0 

- time  cf  the  emergence  cf  earthquake;  xr  yt  - the  rectilinear 
cccrdinates  of  the  i-th  station;  x,  y are  coordinates  of  epicenter;  V 

- the  average  wave  propagaticn  velocity  frcir  origin/hearth  to  the 
station  of  cbservaticn;  h is  a depth  cf  cr i g in/ h ear t h. 

Page  324. 

During  the  solution  tc  this  equation,  the  medium  around  source 
was  accepted  uniform.  A minimum  quantity  cf  notations  (stations)  with 
which  is  possible  the  solution  cf  system,  -4. 


As  a result  of  the  solution  cf  system  cf  equations  (1)  are 


determined  the  coordinates  cf  o r igi n/he a r t h x,  y,  N,  the  average 

* velocities  of  propagation  cf  prcdl'nykh  (Vp)  and  transverse  (Vs)  waves 

* 

frcm  the  surface  of  earth  tc  cr i g in / hear t h . 
f 

fr, 

* 

Time  of  the  vo zni kc ve r i y a cf  earthquake  (T0)  is  calculated 

i 

preliminarily  from  those  time  of  arrival  of  waves  F and  S frcm  the 
following  formula: 


where  tsl  and  1 1 are  tines  cf  the  arrival  of  transverse  and 

vp 

longitudinal  waves  at  the  i-th  station  cf  nctaticn;  k = -p—  - the 

v s 

coefficient  of  the  relation  cf  the  velocities  cf  the  longitudinal  and 
transverse  waves  in  that  which  cover  or i c i n/ hea r t h to  medium. 

The  methcd  of  coordinate  definition  cf  cr  ic  in/hearth  by  solving 
cf  the  system  cf  the  t h r ee-d i me rsiona  1/s  pace  equations  of  waves  P and 
S has  an  advantage  over  the  method  cf  theoretical  hodographs,  ak  as  it 

makes  it  possible  to  obtain  the  infcrmaticr.  afccut  the  velocity 
parameters  cf  medium  for  the  time  cf  arrival  ct  waves  P and  S. 

Furthermore,  the  accuracy  of  the  determination  cf  the  epicenters  of 
the  aftershocks  of  Tashkent  earthguake  also,  apparently,  is  higher 
than  when  using  teo ret ic he s i kh  hodcgraphs.  Cn  this,  testifies  the 
following  circumstance.  On  the  first  arrivals  cf  waves  P,  is 
conducted  the  constructicr  cf  isochrones  1 (Fig.  159). 

FCCTNCTE  l.  The  accuracy  cf  the  constructicr  cf  isochrones  is  high, 
since  all  13  stations  of  nctaticn  they  have  the  single  brands  of  time, 
vritter  with  the  aid  of  radic  channel  ftcm  ere  chronometer. 

The  epicenters,  determined  h>  solving  of  system  cf  equations,  are 
arrange/lccated  in  essence  within  iscchicne  with  the  minimum  time. 

The  epicenters,  determined  cn  theoretical  hedographs,  are 
at range/located  outside  iscchcones  with  the  minimum  time. 


Furthermore,  the  value  cf  triangles  discrepancy  (Fig.  160),  calculated 
front  theoretical  hodographs,  3-4  times  are  mere  than  trianqles 
discrepancy,  obtained  by  solving  cf  three-di sens  ional/space  equations. 
The  spread  cf  the  epicenters,  determined  by  the  first,  also  1.5-2 
times  is  more  than  the  epicenters,  determined  in  a second  manner. 

The  values  of  the  velocities  cf  propagation  of  longitudinal  waves 

in  crystal  thicker  than  the  crust  under  the  center  of  the  cities  (H8-3 

km),  obtained  from  the  netatiens  cf  waves  E freo  the  aftershocks  cf 

Tashkert  earthquake,  proved  tc  be  considerably  lower  than  the  wave 
velocity  P,  determined  in  contiguous  with  c r ig i r/heart h zones. 

In  focus  zone  4X2  km2  in  area  Vp  = 4. 3-4. 5 km/s,  K = 1.63;  in 
remaining  territory  g.  of  Tashkent  and  its  suburbs  Vp  = 6.0  km/s  and  K 
= 1.73  (Fig.  161).  Data  outside  focus  zone  are  acquired  based  or 
materials  KPPV  and  as  a result  of  processing  the  notations  cf  the 
explosions,  recorded  by  stations  "Earth''  ir  Tashkent  itself  (Fig. 

162).  A decrease  in  the  velocity  of  waves  F ir  crystal  thicker  than 
the  crust  is  noted  during  processing  the  prvykh  arrivals  of  waves  P 

> from  the  aftershocks:  Vp,  determined  on  the  stations  above  the 

* 

ciigin/hearth , less  than  Vp,  determined  on  the  stations,  moved  away 

k from  crigin/hearth  on  10-20  km. 
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Fig.  159.  Comparison  of  the  epicenters,  determined  by  theoretical 
hcdcgraph  and  by  the  method  cf  the  solution  to  equation  (1)  with  the 
ctserved  isochrones  of  waves  P.  1 -i2ckhrcry  cr  wave  P;  2 - the 
epicenter,  determined  by  the  method  of  notches  cr  teort icheskom u 
hcdcqraph;  3 - the  epicenter,  determined  by  solving  cf  equations  (1) 
4 - the  station  cf  nctaticn  "Farth". 

Fey:  (1).  Earthquake. 


Fig.  160.  Comparison  of  the  locations  cf  the  epicenters,  determined 
tv  theoretical  hcdograph  and  by  the  solution  of  system  (1).  1 - 

triangles  the  discrepancy  of  the  notches,  constructed  according  to 
theoretical  hcdographs;  2 - the  location  of  epicenters,  obtained 


during  the  solution  cf  system  (1);  3 - value  discrepancy  on  the 
epicenters,  determined  during  the  solution  cf  system  (1) ; 4 - t 
garden  cf  revolution. 


1 


MSP. 
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Henct  fceccmps  clear  the  reason  fcr  disagreement  in  the  lccaticn 
cf  the  epicenters,  obtained  ty  two  methods  described  above.  The 
determinations  of  epicenters  from  theoretical  hcdographs  are 
unreliable  due  to  an  inaccuracy  in  the  hcdcqraphs,  which  do  net 
ccnsidet  in  the  focus  zone  cf  the  crust  cf  the  rapid  decay  in 
velocities  V which  already  at  a distance  5-6  km  cf  origin/hearth 
is  ret  reflect/represented  cr  the  seismcqrams  cf  explosions. 

The  comparison  of  quantity  and  character  cf  the  notations  cf 
waves  P and  S,  recorded  ty  stations  "Earth"  and  ty  seismoloqica  1 
staticr  "Tashkent”,  it  showed  that  the  first  recerd  to  30-70o/o  more 
jerk/impulses,  than  the  second. 


f* 


# 

h 
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The  qualitative  soprcstavleriye  cf  retatiers  to  conduct  is  very 
difficult,  since  at  seis mclcg ica 1 staticn  "Tashkent"  the 
scan/development  of  time  is  tygene  is  small:  1 sin.  -u  cm.  even  1 

sin.  -22  cm.  As  a result  cf  this,  the  obtained  wave  pictures,  besides 
the  first  arrivals  of  waves  F,  are  virtually  i r c cm  parable.  Those 
waves,  which  are  recorded  with  the  notations  of  stations  "Earth"  in 
the  interval  from  the  first  arrivals  F tc  arrivals  S (At  , _p  — ] — 2 s.), 

are  not  visible  on  the  notations  of  se  is solcgi ca  1 station  "Tashkent". 
Eecause  of  the  large  sea r/de velcpment  of  the  brards  of  time  (2  s -u 
cm.),  single  time  at  the  stations  cf  notation,  large  quantity  (13)  cf 
simultaneously  working  stations,  poz vlya yus tch  i kh  tc  apply  for 
determining  the  coordinates  cf  crigin/hearth  the  system  of 
three-dimensicnal/space  equations  (1),  it  is  possible  to  determine 
epicenters  with  accuracy  neCC  m,  depth  rE0C  m,  the  speed 
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characteristic  of  medium  n2CC  m/s  ter  waves  E and  n100  m/s  for  waves  S 


F CCTNCTE  l.  These  numerals  need  ccnf iriratior.  - editor’s  note. 
F FDFCCTNCTE. 


mm 


> AiV 


earthquakes  during  the  scluticn  cf  system  cf  equations  (1),  recorded 
I tc  stations  "Earth";  2 - averaging  curves  v>  -/(//>.'. i'sfp-/<A \.  K^-nn) 

according  tc  data  of  staticns  "Farth";  3 - curves 
that  were  being  utilized  during  the  calculation  cf  theoretical 
hcdcgraph  (these  seysmokarctazha  and  KMEV  correlaticn  method 

E , cf  refracted  waves]). 

^ key ; ( 1)  . km/s. 
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Pesults  of  the  interpretation  cf  materials.  Stations  "Earth"  in 
1566  obtained  interesting  data  cn  the  structure  cf  crust  and  the 
arrangement/permutat  ion  in  it  cf  the  c r i g in/ tea  r t hs  of  the  aftershocks 
cf  Tashkert  earthquake  l. 


FCOTNOTF  1 . In  1967  in  Tashkent  the  tales  ate  placed  supplementary 
i rvest  iga t icns  with  stations  "Earth",  obtained  in  this  case  data  are 
fcund  in  processing-  ENtf CCTNOTF. 


Fcr  the  crystal  part  of  the  crust  near  Tashkent,  is  characteristic 
fine  tlkcvost'.  The  si  ze/d  i iren  s ion  s cf  the  t lc c k/ mcdul e/un  it s,  well 

representeded  in  the  relief  cf  paleczcic  fcasemert,  vary  from  1.5-2.C 
kir  to  c X 5 kir2.  As  a whcle  entire  basement  near  Tashkent  it  is 
possible  to  divide  into  three  large  zones,  withir  limits  of  which  are 
separate/liberated  the  seccnoary,  finer  zones  (Fig.  163). 


First  large  zone  - the  reqicn  cf  northern  part  g.  of  Tashkent  - 
Chinatadskiy  projection.  It  is  characterized  by  the  smallest  depths 
cf  the  occurrence  of  paleczcic  rcck/species  13CC-1360  m of  to 
peverkhroti  earth.  Is  observed  the  subsidence  cf  rock/species  from 

north  to  south.  The  seccrd  zone  (Ch  ire  h i ks  k i y shaft)  it.  is 
se'parate/liherated  on  votoke  g.  cf  Tashkent  cn  the  basis  of  valley  r 
cf  Chirchik.  Depths  of  the  cccurrence  cf  hasemert  in  the  elevated 
part  of  this  shaft  1750-lflCO  m. 
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Fig-  162.  Example  of  the  nctaticn  of  explosion  (time  of  recording 
21 » i2m16-VIII  1 966  (on  Green  tc  vichu).  £ - 2^-7?  km;  P is  longitudinal 
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wave;  S - 


transverse  wave. 
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It  is  possible  that  the  depth  of  the  occurrence  of  this  shaft  of 
understating  as  a result  cf  the  disregard  of  an  increase  in  the 
velocity  cf  propagation  of  elastic  waves  in  sedimentary  deposits  at 
height  g.  of  Tashkent  (because  cf  the  growth  here  of  power/thickness 
is  pebble).  The  third  section  - south-west  - strictly 
Pritashkentskaya  depression  - k hara k t er  izet s ya  by  the  innermost 
occurrence  of  the  surface  of  paleozoic  r cck/species.  Depth  cf  up  to 
it  from  the  surface  of  the  Farth  is  3.0-3.  1 km. 

In  the  center  of  city,  are  noted  two  projection  of  crystalline 
rocks  of  relative  excesses  from  300  to  7C0  m amplitude  l. 


F CCTNCTE  >.  These  results  are  net  confirmed  by  the  boring  of  the 
special  2.5-km  cf  blowhole.  - editor's  note.  FNEFOOTNOTE. 

The  depths  of  the  occurrence  cf  the  surface  cf  Paleozoic  period  by  the 
limits  cf  northern  projection  dc  not  exceed  18CC-1900  m (Fig.  163). 

Are  divided  these  vytupy  by  a deep  "canyon"  northeastern  - 
southeasterly  strike/coutse.  The  depth  cf  up  to  basement  withir  the 
limits  cf  this  "canyon"  due  to  a small  quantity  cf  data  is  determined 
insufficiently  nadezhe,  tut  nevertheless  it  composes  bole  2.8-2. 6 km 
(from  the  surface  of  the  Farth). 

I * 

within  the  limits  cf  "canyon"  and  curing  its  northwestern 

continuation  on  the  notations  cf  exchange  waves  are  noted  two  complex 

t' 

systems  of  the  fractures  cf  northwestern  and  south-west  prosiraniya. 
The  fractures  of  the  same  strike/course  ate  drawn  according  to  data  of 


A 

* 


the  settlement  of  Tamdybulak.  Cracks  also  have  northeastern 


exchange  waves  from  south  and  in  the  east  of  the  projecting  elevated 
tlock/mcdule/unit. 


The  majority  of  the  epicenters  of  the  iterative  impulses  of 
Tashkent  earthquake  is  a r r a r ce/ 1 cca t ed  tithir.  the  limits  of  this 
"kar’ena'  (Fig.  163).  Cn  the  deep  interfaces  cf  the  eaLth's  crust  in 
center  g.  of  Tashkent,  alsc  is  observed  complex  structure  (Fig.  164). 


> * 
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Fig.  163.  Diagram  of  th€  relief  of  the  surface  cf  paleozoic  basement, 
(frcm  sea  level)  with  the  epicenters  cf  the  aftershocks  of  Tashkent 
earthquake.  they  composed  i.  V.  was  orange,  L-  F.  Kagalova.  1 - the 
separate/individual  stations  cf  rctaticr  "Faith"  1966  and  1967;  2 - 
the  first  version  of  isolines  accordirg  tc  the  surface  of  paleozoic 

basement  (respectively  on  that  which  was  assured  and  uncertai n dannm, 
km;  3 - the  second  version  cf  isclines  ever  the  surface  of  paleozoic 
basement  (respectively  cr  tc  the  confident  ard  uncertain  danym,  km;  4 
- the  zene  c£  fractures  according  tc  data  cf  exchange  waves  (km);  5 - 
the  epicenters  of  aftershocks,  determined  according  to  the 
observations  of  station  "Farth":  6.  the  zone  cf  the  lowered/reduced 

ve lccities. 
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As  a whole  foL  an  entire  crust,  is  noted  the  displacement  of  its 
separate/individual  fclock/ircdule/units  cr  epicertral  zone.  The  most 
elevated  blcck/modu le/un  it  is  the  chinabadskiy  projection,  emitted  - 
Tashkent  depression. 


■U-" 


In  epicertral  zone  at  depths  frcB  2 tc  f ki,  is  noted  the  zone  of 
the  lcwered/reduced  (to  4. 3-4.6  ka/s)  velocities  of  propagation  of 
elastic  longitudinal  waves  and  decrease  to  1.61  values  K (Fig.  164). 


Values  VP,,,  and  K,,,  intc  surrounding  or icin/hearth  to  zone  are 
respectively  equal  to  6. 0-6. 2 kB/s  even  to  1.71. 

As  a result  of  the  investigations  of  the  structure  of  the  earth's 
crust  in  the  limits  of  Tashkent  with  the  aid  of  station  "Earth" 
established/installed  that  the  Tashkent  earthquake  is  caused  by  the 
shifts  of  the  block/module/unit  cf  the  crust  of  the  northeastern 
str ike/course,  included  between  *wc  zones  cf  the  fractures  cf  the  same 

direction.  The  motion  of  this  blcck/ircdile/unit  under  the  action  of 

t angen tsicna 1 • ny kh  forces  causes  upward  bias  on  the  weakened  zone  (at 

the  lowered/reduced  velocities)  of  the  blcck/mcdule/unit  of  1 crust. 

the  slcpe/inclination  of  the  weakened  zone,  'udoing  by  the  location  of 

h the  origin/hearths  of  aftershocks  (Fig.  165),  is  approximately  76°  to 

* 

1 f the  horizon  (with  incidence/drop  to  northeast). 
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Fiq.  16^.  Preliminary  deep  cut/secticns  of  the  earth's  crust,  passing 
through  the  center  g.  of  Tashkent.  I - the  surface  of  earth:  d°,  - 

paleozoic  basement;  d°2  - the  first  ganitsy  in  "granite"  layer;  d°3  is 
the  seccnd  ganitsy  in  "granite"  layer;  ^ - Ccnrad;  </*  - Moho 

surface;  1 - the  confident  sections  cf  tcuncaries;  2 - the  less 
confident  sections  cf  bcundaiies;  3 - the  cr igin/hearths  of  the  local 
earthquakes;  U - the  zone  cf  fractures  according  to  the  surface  of 
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paleozoic  rock/species;  5 - the  lccaticn  of  the  stations  of  notation 
"Farth"  *ith  profmle;  6 - focus  zone. 
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Fig.  165.  The  diagram  cf  comparison  izcseyst  earthquake  26IV  1S66 
kith  the  epicentral  zone,  obtained  tasec  or  lateiials  of  stations 
"Earth".  1 - izoseysty  into  tallkh;  2 - the  epicenters  of 
aftershocks;  3 - epicentral  zcne  nith  the  prcjecticn  of  the  zcne  cf 
crigir./hearths  on  surface  cn  inclined  lcskcstyam;  4 - the  garden  of 
Fevclyushchii. 
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As  a result  of  this,  apparently,  was  observed  tie  uplift/rise  of  the 
surface  of  the  Earth  above  k loc k/ nod u le/ u n i t 1 ir  the  region  of 
se is  me  leg ica 1 station  "Tashkent”. 

The  epicenters  of  the  aftershocks  cf  Tashkent  earthquake  are 
arrange/located  northeastern  than  the  zere  cf  the  8-scale- number 
destruction  of  territory  g.  cf  Tashkent  (see  Fig.  163).  But  if 
epicenters  are  designed  cn  the  surface  cf  the  Earth  not  on  vertical 
line,  tut  on  inclined  plane  (Fig.  164-165),  then  epicentral  zone  turns 
cut  to  be  that  included  within  the  limits  cf  the  8-scale- nu mter  zone 
cf  destruction. 

STRAIN  CF  THE  EARTH'S  CRIST  AND  SPECIAL  f E A T U R E/ E ECULI A R IT Y OF 
TECTCMC  MOTIONS. 


the  latter. 
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At  the  beginning  of  Alpine  development  stage,  the  Hercynian 


structures  of  the  Pc itas hken tskogc  region  cf  tale  are  evened,  and  only 
frcir>  Jurassic  time  is  planned  certain  differentiation  of  tectonic 
actions,  which  led  to  the  treatment  of  ancient  structural  plan/layout. 
A change  in  the  common/general/tcta 1 di t ec t i c na 1 it y of  tectonic 
actions  caused  the  restoration  of  regional  fracture  dislocations  (of 

type  K arzhantauskogo)  with  the  development  of  adfracture 

dcvnwa  ip/troughs.  The  amplitude  cf  these  metiers  exceeds  one  hundred 

meters. 

Fage  331. 

In  Lower  Cretaceous  time  tectonic  metiers  noticeably  were 
strengthened  and  encompassed  vast  areas.  The  investigated  territory 
was  the  component  part  cf  the  Tashketskc-D z h am  a r ku mskoy  syneclise, 
stretching  from  southeast  to  northwest.  On  south  west,  it  was 
restricted  to  the  western  spurs  of  Turkestan  spire/ridge  and  to 
uFlift/rises  to  Naratau  and  Tamdytau,  cn  north  - by  Eukanta uski m, 
Karatauskim  and  Mansuratinskim  uplift/rises.  In  upper-Cretaceous  time 
occurred  the  further  depression  of  Tas h k e n t- c ja man kumsko 1 syneclise 
against  the  background  of  the  ccmmon/ge ner a 1 /tot al  lift  of  the  eastern 
part  of  Central  Asia. 

In  Paleogene  time  continues  the  further  development  of 


structures.  At  the  end  cf  the  Faleogen  (from  average,  by  the  places 
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cf  the  upper  cligocene)  cf  beginnings  the  erogenic  stage  of  the 
tectonic  development  of  regicn-  At  this  tine  cf  the  feet  rising  up 
negantiklinaley  western  Tier  Shan  occurred  the  laying  of  Tashkent- 
qclcd ncstepsko  1 basin/depression.  Its  ccn j t gat e c/combin ed  depression 
was  accompanied  by  accumulation  relative  to  cainczoic  molasses 
(Fyzhkcv,  Ibragimov,  etc.,  1961).  Cn  an  entire  territory  is  noted 
intense  development  cf  mclcdrykh  plicated  structures,  explosive 
dislocaticns  and  shaping  cf  mountainous  relief,  which  indicates  the 
increase  of  the  velocity  cf  the  newest  differentiated  motions. 
Simultaneously  is  observed  the  gradual  razrastaiye  cf  mountainous 
regions  because  of  the  secticns  cf  the  previous  dewnwa rp/tr ough s.  In 
this  case,  into  the  west  cf  Tash ke nt-go led nc st e pskc 1 basin/depressicn, 
the  stable  sections  of  Turkestan  plate/p lat ferm  are  involved  into  the 
regicn  postplatf ermennoge  crcgen. 


During  the  study  of  pcligeneticheskikh  compensating  surfaces 
taking  into  account  the  formaticr  of  contemporary  relief, 
established/installed  that  the  ccmmc n/ge re r a 1/ 1 c ta 1 spread/sccpe  of 
the  newest  tectonic  motions  reaches  6C0C  m,  whereupon  to  the  lot  of 
uplift/rises  it  comes  4000  m,  and  depressions  - 2 COO  m.  This 

* relationship  shows  that  against,  the  backcrcurd  cf  the 
ccmmon/gene ral/tota 1 rising  cf  the  investigated  territory  occurs  its 

P\ 

* partial  deflection.  In  this  case,  the  process  cf  the  newest 
differentiated  motions  flow/lasted  evenly-discretely  in  time  and  space 

and  unevenly  cn  amplitude  and  velocity  cf  metier. 

f 


* 

* 


\ 
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At  curve/graph  (Fig.  166)  are  giver  amplitudes  and  the  velocity 
cf  the  newest  motions  fcr  the  otcger  cf  p la t e/ p 1 a t f cr m and  region  of 
transition  from  the  beginning  of  the  orcgenic  staqe,  when  the  roofing 
cf  Cligccene  deposits  was  horizontal  surface.  As  a whole  the 
intensity  cf  neotectcnic  motions  grew/rises-  Sc,  for  a 
C ha t la kc-Ku ra minskog c oroqen  the  velocity  of  the  ascending  motions  in 
quaternary  time  6-7  times  exceeds  this  rate  curing  the 
preced  ing/pre vicus  periods. 

In  Pr itashkents kem  region  also  is  observed  an  increase  in  the 
intensity  of  the  newest  tectonic  motions  witb  by  the  fact  only 
difference,  that  the  motiers  are  opposite  cn  phase;  against  the 
background  of  the  co mmon/ge ne ra 1/tot  a 1 slow  rising  of  territory  occurs 

i 

its  intense  deflection.  The  velocity  cf  deflection  during  the  upper 
pleiocere,  equal  to  0.25  mm/year,  did  net  change  in  Quaternary  period. 
This,  probably,  is  explained  by  the  fact  that  the  intensification  of 
tectonic  process  to  the  side  cf  rising  with  the  expansion  of  the 
territory  of  uplift/rise  leads  to  intense  retraction  to  the  range  of 
the  orogenesis  of  the  sections  cf  the  previous  deflections.  In 
connection  with  this  the  velocity  of  the  negative  notions  of 

* 

p Pritashkentskcgo  region  decreases  and  in  the  future,  possibly,  will 

occur  the  inversion  cf  metier. 

k 

Into  orogenesis,  which  is  accompanied  by  the  expansion  cf  the 

t area  cf  mcurtaincus  regions,  are  involved  the  sections  of  Turanian 

plate/platform  from  the  side  cf  Pr i ta sh ken t s kogc  region.  In  this 
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cast,  the  intensity  and  the  velocity  cf  the  revest  notions 
considerably  less  in  comparison  with  notions  in  croqen,  but  an 


increase  in  the  rate  cf  motion  laqs  in  time  ty  approximately  five 
million  summers. 


* 
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Fig.  16ft.  Curve/graph  of  a change  in  the  velocities  of  the  newest 
tectonic  iroticns  (for  the  regions  of  Kuramirskcgc  spine/ridge, 
k iz i 1-kums , Fritashkentskcgc  region). 

Key:  (1).  mm/year.  (2).  million  (illegible).  (3).  oligocene  r 

iryocene.  (4).  comp,  myccene.  comp,  pleiccene.  (5).  upper  are 
pleiocere.  (6)  Cua ter nary  period. 
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The  Tekhtcn icheska ya  making  more  active  of  Turanian 
p la  te/ p lat  f or  e in  contemporary  stage  yrazilas'  ir.  the  fact  that  the 
considerable  part  of  the  central  Kryzylkumov  tested  the 
ccmmon/general/total  unlift/rise.  The  amplitude  of  the  maximum 
positive  motions  within  the  limits  of  the  westerr  subsidence  of 
sp i ne/ ridges  tc  Nuratau  reaches  2000  m ard  mere,  which  is  confirmed  by 
the  results  of  levelings  1939-1942  and  1959-  1963,  which  showed  that 
the  velocity  cf  the  vertical  motions  of  the  territory  of  the  central 
kizil-kums  is  10  mm/year  with  the  possible  scuared  error  n2.8  mm/year 
(Eavlyanov,  etc.,  1968).  Along  with  common/ ceneral/tot al  rising  seme 
lccal  sections  of  the  kizil-kums  (Dzha m a n ku m sk i y , Ergashkud uk sk iy , 
Zaraf  sh.anskiy  downwa  rp/t  roughs)  are  subjected  tc  otritsatel  ny  m motions 
with  tctal  power  of  approximately  300  m (Sitcikcv,  1968). 


The  interesting  manifestation  cf  the  cc rte m perary  motions  cf  the 
earth's  crust  cf  the  central  kizil-kums  is  the  crack  formation,  which 
was  being  observed  in  the  region  of  the  settlement  of  Tamdybulak 
(Karzhauv,  Olcmov,  1966).  In  1964-1965  crack  pshirinoy  to  3-4  cm. 
they  crossed  the  northern  outskirts  of  set 1 1 e me r t . Total  length  their 
(intermittent)  1.5-2  km,  character  disruptive-shift,  strike/course  is 
northeastern.  Cracks  contirue  tc  actively  te  developed  and  at 
present. 

The  first  inf ormaticn  about  the  manifestation  cf  the  process  of 
crack  formation  in  this  regicn  is  related  tc  the  second  half  cf  past 
century.  Here  the  discussicr  ccncerns  the  extended  (several  hundreds 
of  meters)  and  wide  cracks,  discovered  in  desert  20  km  northeast  of 


the  settlement  of  Tamdybulak.  Cracks  also  have  northeastern 
strike/course.  depth  their  predominantly  tc  1 m,  by  places  is 
unattainable.  These  cracks  were  preserved,  until  now,  and  they  appear 
so,  as  if  they  were  formed  recently.  Apparently,  they  periodically 
are  renewed  and  absorb  the  falling  in  them  aeolian  material 
(investigated  region  is  characterized  hy  the  presence  of  clastic 
d ikes)  . 

The  intense  process  cf  crack  formation  is  observed  also  intc  40 
and  15C  to  west  from  the  settlement  of  Tamdytulak  (Tig.  167).  Cracks 
clearly  are  fixed  on  the  central  estate  cf  state  farm  "40  summers  of 
Uzbekistan".  They  less  powerful  (2-3  cm.),  tut  are  outlined  in 
extent/elongation  2-3  km  with  the  bandwidth  cf  crack  formation  C0-1C0 
m (tlavlyanov,  Ibragimov,  etc.,  1968).  The  strike/course  of  the  zones 
cf  crack  formation  to  tazhe  is  rcrt heastern. 

The  process  of  contemporary  crack  formation  flow/lasts  relatively 
guietly  and  barely  is  accompanied  by  the  local  earthqua kes. 

if 

t 
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cne  perceptible  earthquake  is  recorded  here  during  December  1965  (H  = 
4)  after  the  beginning  of  irterse  formation  cf  cracks.  On  the  basis 
cf  the  analysis  of  the  available  gee  leg ioa 1- ge c p hysical  material,  the 
specialists  are  voiced  for  the  decisive  role  of  contemporary  tectonics 
in  the  f ormation/educat  icn  cf  the  described  cracks  (Mavlyancv, 
Tetyukhin,  1966;  Karzhauv,  Ulcmcv,  1966;  Mavlyancv,  Ibragimov,  etc., 

1 S6 8)  . 


Thus,  on  the  strength  cf  h ist o r ic c- s 1 1 uc t u r a 1 situation  and  the 
values  cf  the  velocity  of  nectectcnic  metiens,  it  is  possible  tc 
assume  that  and  subsequently  the  rate  cf  these  ncticns  will  be 
exhibited  with  great  intensity. 

Special  f ea t ur e/pec ul ia r i t i es  of  the  manifestation  of  seismicity. 
The  newest  tectonic  notices  ir  contemporary  stage  are  exhibited  t.he 
ferm  cf  slew  and  rapid  movements.  Kith  the  relatively  rapid 
contemporary  motions  of  the  earth's  crust,  are  connected  the 
earthquakes  whose  position  in  space  and  in  time,  and  also  their  energy 
determine  the  seismicity  cf  territories. 

Pritashkentskiy  region  in  seismic  relation  is  the  zone  of 
intersection  cf  two  almost  orthogonal  seysmeakti vnykh  systems  of  the 
tectonic  disturbance/breakdcwns  cf  northeastern  and  northwestern 
strike/courses  (Fig.  168). 


The  region,  arrange/located  to  northeast  from  Tashkent,  most 


seysmoakt.  ivna , repeatedly  appeared  by  scfficiertly  powerful 


A"'''' 


earthquakes,  is  sufficiently  well  studied.  Curing  the  analysis  of  the 
pewer  models  cf  seismic  centers  in  the  fccthill  fart  of  this  region. 


is  revealed  the  character  cf  the  compressive  elastic  strains,  which 
act  here  in  the  direction,  crthcgonal  tc  the  strike/course  of  mining 
constructions. 

In  the  south-west  part  of  the  Frit  ash ke nts kego  region,  beginning 
from  Tashkent,  the  picture  sharply  is  changed.  fxes  of  contraction 
are  oriented  here  in  essence  in  northeastern  direction,  and  the  plane 
cf  shifts  in  crigin/hearths  - in  northwestern,  i.e.,  discontinuities 
cccur  transversely  the  strike/ccurse  of  the  structures  of  crystal 
basement.  Apparently,  shear  planes  in  the  seismic  centers  cf  the 
scuth-west  part  of  the  Pritashkentskogo  tegicn  lccate  the  band  cf 
fracture  dislocations,  which  stretches  itself  far  tc  northwest  intc 
the  sands  of  the  kizil-kums. 
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Fig.  168.  Diagram  of  tectonic  zoning  and  the  epicenters  of 
earthquakes.  1 - 6 1/4  :mq  m < 7 1/2;  2-5  1/4  : mg  M < f>  1/4;  3-4 

1/4  :mg  H < 5 1/4;  4-3  1/2  :mg  f*  < 4 1/4;  5 - the  sey  sm  ic  hesi  ye  of 
station;  6 - the  basic  mountain  ranges;  7 - the  hand  edge  of  tectonic 
zoning;  8 - the  local  ba s i n/ depress  ions  of  plicated  basement;  9 - the 
boundary  of  epicentral  region;  10  - the  crack  of  elongations  in  the 
surface  of  the  Earth;  11  - the  direction  of  the  assumed  to  be  motion 

of  blcck/module/unit ; 12  - the  value  cf  the  horizontal  elastic 
strains,  removed  in  crigin/hearth. 

Key;  (1).  Kulkuduk.  (2).  Chimkent.  (3).  Tamdybulak.  (4). 
Tashkent.  (5).  Nurata.  (6).  Samarkand. 
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Kyzylkumskaya  seysm  oa  kt  i v ra  y a zone  is  studied  t a d ly/poor ly . Due  tc 

the  prolonged  absence  in  this  region  cf  the  necessary  quantity  cf 
seismic  stations  more  or  less  are  relially  determined  the  coordinates 
cf  the  epicenters  only  of  powerful  earthquakes  (!*  :ml  4).  weak  either 
net  at  all  were  recorded  or  simply  they  iskyuchalis'  from  processing, 
since  in  detail  this  region  they  did  not  study.  Only  after 
discovery/opening  here  in  1957  seismic  stations  cf  Kulkuduk, 
Tamdybulak,  Nurata  and  Dzhizak  coordinate  determination  of  the 
epicenters  cf  Ky zylkumskikh  earthquakes  tegac  tc  be  conducted  with 
larger  degree  of  accuracy  (^20  km)  (see  Table  27,  page  402) . 

Judging  by  small  seismcgraphic  material,  fcrce  fields  in  the 
earth's  crust  cf  the  central  kizil-kums  bear  faster  stretching,  but 
net  ccmpressive  character. 

First  powerful  earthquake  with  magritudey  K = 1%  6 1/2  recorded 
seismic  statiens  in  the  northern  part  of  the  kizil-kums  on  3 June 

1929.  Its  epicenter  was  located  far  frem  the  populated  areas,  the 
fcrce  cf  the  jolt  of  soil  here,  apparently  it  reached  8-9  balls.  In 
the  populated  area  of  chiili,  which  is  located  at  a distance  130  km  of 
epicenter,  was  perceived  the  earthquake  by  fcrce  in  ' of  balls,  in 
Chimkert  and  Tashkent,  moved  away  moved  away  frem  epicenter 
respectively  to  260  and  29C  km,  -5-6  balls,  while  in  Bukhara  -4C0  km 
5 balls  earthquake  was  accompanied  by  peverful  repeated  push,  that 
were  continuing  during  many  days  and  perceived  ir  Chiili,  Chimkent  and 
Tashkent.  The  slow  drop  cf  seismic  effect  with  remcval/distance  from 
epicenter  indicates  the  considerable  depth  cf  the  crigin/hear th  of 
this  earthquake  (are  not  less  than  20-3C  km)  (see  Table  27). 
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two  last/latter  powerful  earthquakes  with  nagnitudami  P!  = 5 1/2, 
recorded  here  cn  IS  larch  1968,  they  were  perceived  in  Tamdybulake  by 
the  fcrce  of  5 balls,  in  Chiirkent  and  Tashkent  -4  balls,  Samarkand  and 
Eukhara  they  were  perceived  3-4  tails.  keaker  iterative  impulses  were 
perceived  only  in  Tamdybulake  the  a r r an ge d/ lcca t ed  170  km  of  the 
epicentral  region  of  these  earthquakes. 

The  epicenters  cf  all  known  to  us  in  central  Kvzylkumakh 

earthquakes  with  magnitudcy  PI  = 3 1/2  are  shewn  in  Fig.  168.  Here  are 
given  the  epicenters  of  the  earthguakes  with  M :nl  4 1/4, 
p roishedshikh  in  the  south-west  part  cf  the  Er itashkentskogo  region. 

All  ep ic enters  to  a certain  degree  will  agree  with  the  elongated 
lccal  tasin/depressiens  cf  plicated  basement,  re veal/detect/expcseed 
here  in  geophysical  data.  the  epicenters  cf  the  mest  powerful 

earthquakes  are  timed  to  the  intersection  region  of  the  transverse 
section  of  epicentral  zone,  passing  through  the  settlement  cf 
Tamdybulak  in  northeastern  direction,  with  its  most  extended  part  of 
the  southeasterly  strike/ccurse.  The  curve/graphs  cf  frequency, 
constructed  for  Kyzylkumskcy  and  Tashkent  epicentral  subzones 
separately  significantly  differ  from  each  ether.  If  the  south-west 
part  cf  the  Pritashkent skcqc  region  is  characterized  by  the  values  of 
the  angle  of  the  slope  of  the  curve/graph  by-0.45,  average  lasting 


activities  0.4,  which  on  the  whole  corresponds  araloginym  tc  values 
for  entire  Fr  itashkentskcqc  regicn,  ther  fct  a ccrve/qraph  the 
frequencies  of  Kyzylkumskikh  earthquakes  are  c h ar act eri st ic  with 
respect  0.2  and  to  0.1. 

If  it  is  accepted  that  earthquake  1929  tygene  maximum  cn  force 

ftem  the  possible  in  Kyzylkunskcy  subzone  earthquakes,  then  for 

obtaining  value  0.4  are  missing  about  1C  earthquakes  with  K = 13  (H  = 

6),  15  - with  K = 12  (M  = 4 1/4)  and  atcut  4C  with  by  K = 11  (1  = 4). 

All  these  earthquakes  are  representative  fct  the  kizil-kums;  therefore 

it  is  excluded,  that  for  the  investigated  tine  interval  passed  this 

quantity  of  powerful  earthquakes.  Decreased  value  it  is  possible  to 

explain  either  by  the  liiritedress  of  time  cf  observations  or  by 

specific  character  the  dynamics  cf  the  earth's  crust  in 

p c 1 up  1 at f cr me nnoy  region.  The  unity  of  Kyzy  Ikumskoy  and 

Pr itashkentskoy  sey smoa k t i v n y k h subzones,  indicates  the  synchronism  of 

their  seismic  mode/conditions  (Fig.  169).  The  periodicity  cf  the 

seismic  making  mere  active  cf  each  sutzeres  is  measured  by  interval 

into  4G-50  summers.  In  this  case,  the  manifestation  of  contemporary 

f tectonic  motions  in  Pr i ta sh kert sk cy  subzene  insignificantly  (5 

summers)  an t icipate/ lea ds  making  mere  active  in  the  kizil-kums  (see 
h 

* Table  27)  . 

£ 

Apparently,  this  is  one  additional  dc k a za t e 1 ’ t vcm  of  the  active 
involvement  of  the  kizil-kums  in  pcs t a p 1 a t f c t m e nny y orogenic  process, 
that  is  spread  from  the  east. 
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As  a result  of  the  analysis  of  the  seisaicity  of  region  and 
periodicity  cf  the  process  cf  crack  formation,  we  shortly  before 
Tashkent  earthquake  1966  indicated  the  possitility  of  emergence  seen 
in  isleduyemom  regior  of  powerful  earthquake  (Katzhauv,  nlomov,  1966). 
Fcrecast/predict ion  justified  for  Tashkent,  and  for  Kyzylkumskoy 
s utzones. 


Dynamics  of  the  earth's  crust.  Fesides  the  structures  of 
compression  and  folding,  there  are  many  ether  types  of  strains,  and 
into  pervyu  turn,  tensile  strains  and  discontinuities  which  are 
created  as  a result  of  tensile  stresses.  Fro®  the  viewpoint  of 
nectaries  and  physics,  and  also  concepts  atcut  the  block  structure  cf 
the  earth's  crust,  is  ccnpletely  real  the  possibility  of  this 
interaction  between  the  b lec k/m cd ule/un i ts  when  each  running  block  it 
creates,  on  one  hand,  the  regior  cf  compression,  while  with  another, 
the  elongation  and  the  disco rtiruities  cf  the  earth's  crust. 


I 
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Without  submerging  intc  reasonings  atcut  the  nature  of  the 
hcrizortal  motions  of  the  flocks  of  the  earth's  crust,  let  us 
state/establish  these  motions  as  the  irrefutable  fact.  The  described 
by  us  phenomena  in  the  kizil-kums,  the  synchronism  of  the  seismic 
mcde/ccnd it  ions  of  Tashkent-kyzylkumsko 1 zny  and  the  corresponding 
field  distribution  of  the  ccmpressive  and  stretching  directions  can  be 

considered  the  result  of  the  action  of  forces  of  periphery  cn 
southeasterly  direction  on  the  fleck  of  the  earth's  crust,  included 
within  the  seysmoaktivnoy  zere  in  guesticn  (Fig.  168,  rif lema n/gunner 
indicates  the  assumed  to  be  direction  of  the  metien  of  block  III). 

Thus,  slew  almost  horizontal  movements  of  the  block  of  the 
earth's  crust  create  the  fields  of  the  tensile  stresses  in  their 
northwestern  extremity  and  compressive  in  the  foothill  part  of  the 
E r i tash kent sk ego  region.  As  a result  cn  southeast,  appear  the  fold 
formations  cf  northeastern  stri ke/ccurse . 


Str rke/course  to  the  structure  of  the  mining  constructions  cf 
Chat  ka  1 c- Ku  ra  it  inskog  c oreger  will  agree  with  the  strike/course  cf  the 
rumpled  in  megaskladki  pedshvy  cf  zenoy  crust  in  foothill  and  crucible 

K a> 

regions  (Ulomcv,  1966). 

|r  f 
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Figure  170  shows  the  obtained  ty  us  from  se  is  itolog  ica  1 data 
cut/section  of  the  earth's  crust  in  the  directicr  the 
nerth-west-south-east  through  Tashkent  and  Kyzylkumskuyu 

if' 

seysmea ktiv rye  subzones.  Here  are  pic 1 1 ed/a pp 1 i ed  the  gipotsentry  of 
the  being  mentioned  earthquakes  and  is  giver  curve, 

ft 
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v im vo 1 iz i r u y ushc hay a the  anplitude  cf  vertical  nevements  for 
neocenchetvert  ichnoye  tine. 

The  horizontal  d is p lace  men t/mo ve me n t cf  subcortical  substance  in 
the  southeasterly  napravleri,  o n- v id  mem u , contributes  *ro  a decrease  in 
the  pc wer/thickness  cf  crust  in  the  central  kizil-kums  and  to  its 
thickening  in  the  region  cf  crogen.  In  this  case,  to  the  greatest 
strain  is  subjected  Chat ka 1 'skaya  sutzere  the  crucibles  of  the 
constructions  where  the  "rccts  cf  mountains"  they  obtained  the 
brightest  expression  (tc  60  kir,  Uloitov,  1S66). 


► f-*, 
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MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS- 196?-, T 


Fig.  17C.  The  cut/secticn  cf  the  earth's  crust  along  Tashkent- 

/? 

kyzylkuntskol  epicentral  zcne;  / is  reefing  of  paleozoic  baseaient 

- the  boundary  of  Conrad  ("  granite-basalt"),  cf  W - flohoro vicic ' s 
boundary  (bcttcn  of  the  earth's  crust). 

Key:  (1).  Central  kizil-kuns.  (2).  Tashkent.  (3).  khr. 

Kuramirskiy.  (4).  nerth-f eranskil  fracture. 


'V  * ■■JKLJtUlt* »***' 


09-17-76  PAGE 

Ike  blcck  of  the  earth's  crust  of  Kuraminskcy  suhzcne,  apparently,  is 
mere  ccrsol idated  and  is  characterized  ret  crly  ty  the  absence  cf  the 

' i 

"roots  cf  mountains",  but  alsc  by  the  a r cma leus 1 y fine/thin  earth's 
c rust  ( 3 5-4  C km)  . 

The  consolidated  blcck  ("nucleus",  acccrdirc  to  V.  T.  Popov, 
1955),  cr  the  average  mass  (cn  Akhmedzhanc vu , Ecrisov,  Fuzaylcvu, 

1567)  it  creates  along  the  periphery  cf  the  range  of  the  intense 
deflection  (as  "flow")  of  the  earth's  crust  (tc  50  km).  The 
relatively  greater  gradient  cf  the  velocity  cf  the  quasi — vertical 
current  of  rock  masses  ccntritutes  to  the  development  here  cf  the 
skolovykh  disturbances  of  the  continuity  cf  rocks.  So,  the 
southeasterly  extremity  cf  Kuraminskogo  blcck  locates  regional  deep 
ncrth-ferganskil  fracture.  It  is  possible  that  from  the  side  of 
Eritashkentskcgo  region  the  lewer  her izcn/le vels  cf  the  earth's  crust 
are  alsc  broken  by  the  system  of  tectonic  d ist ur ba nces,  on  those  which 
were  net  revealing  or  still  rot  those  re veal/detect/exposeed  cn 
surface  by  geological  methods.  It  is  irterestirg  that  the 
ccnf iguraticn  of  the  amplitude  curve  (Fig.  169)  cf  the  vertical 
metiens  of  the  earth's  crust,  reveal/detect/expcseed  according  tc 
ceocgicheskim  data,  will  agree  with  the  assumed  to  be  strain  cf  the 
better  cf  crust. 

The  origin/hearths  cf  knewn  to  us  earthquakes  are  arra nge/ located 
in  essence  within  limits  mere  "brittle"  granite  layer.  Basaltic, 
apparently,  manages  to  plastically  relax  the  continuously  growing 
elastic  strains  and  thus  far  it  dees  net  exper ierce/test  large 


♦ 


discontinuities.  however,  there  are  no  foundations  for  asserting  that 
sc  it  will  continue  sufficiently  for  lcrg.  Ever  at  the  same  rate  of 
an  increase  in  the  elastic  strains  under  conditions  of  the 
intensification  of  strains  (for  example  because  of  the  more 
considerable  deflection  of  the  bottom  of  the  earth's  crust)  in  this 
part  of  the  earth's  crust,  can  arise  larce  fracture  dislocations. 

Wechanism  of  the  origin/hearth  of  Tashkent  earthquake.  The 
process  of  fold  formation,  apparently,  tears  avalanche- type  character, 
i.e.,  considerable  forces  (for  example  tangential)  are  necessary  only 
into  the  initial  priod  of  the  origir/ccrcept  ion/ initiation  of  fold. 
After  the  manifestation  of  buckling  (for  example  vertical),  i.e., 
foldings,  its  further  development  occurs  with  less  "difficulties". 


Fage  336. 
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Pig.  171.  Diagram  of  formation  of  flew  separation  on  the  periklinali 
of  the  anticlinal  fold,  arrange/lccated  rear  Tashkent.  Q is  the 
conditional  surface,  deformed  to  earthquake  (a)  and  after  it  (b)  ; the 
horizontally  arranged/lccated  black  arrcw/pc inters  - the  direction  of 
the  action  of  forces  of  periphery  (to  the  left)  and  of  reacting  forces 
(to  the  right);  white  and  black  arr cw/ pci rte rs  cf  discontinuity  - 
relieved  in  the  torque/mcment  cf  zeme t r ya sen  i ya , the  stretching  and 
compressive  elastic  strains. 

Key:  (1).  Northeast.  (2).  South  west. 
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Ic  this  contributes  also  the  relative  weakening  cf  the  composing  fold 
recks  (appearance  of  cracks  etc.) . 


By  following  analogcus  representations,  the  differentiability  of 
forces  can  te  perceived,  also,  within  limits  of  cne,  for  example  the 
anticlinal,  elongated  fold.  In  this  cast  mere  easily  is  transformed 
the  central  section  cf  the  arch/summary  and  more  difficult  - 
relatively  flat  edges  anticlines. 


Involvement  in  the  mere  intense  warping  of  the  boundary  parts  of 
the  fold  can  cccur  both  continucusly  (plastically)  and  discretely 
(shift,  cn  fractures).  Fracture  dislocations  can,  in  turn,  be  formed 
on  str ike/ccutse  and  transversely  anticlinal  fold  in  the  places  of  the 
greatest  gradients  of  elastic  strains.  So,  Tashkent  earthquake  1966 
arose  in  thicker  than  the  kr itallicheskcgo  taseient  in  the  process  of 


developing  the  plicated  structure  of  the  one-and-a-half-syrdar6 inskcl 
anticlinal  zone,  rasolozhenncy  cn  the  periklinali  of  the  Alpine 


uplift/rise  of  spine/ridge  tc  Karzhantau.  T an ce tsial • nomu  compression 
underwent  the  basic  longitudinal  structure  cf  the  territory  of  city. 


expressed  in  the  structure  of  basement  to  tbe  linear  uplif  t./rise, 
limited,  apparently,  by  the  fractures  cf  northeastern  strike/course. 
In  the  structure  of  sedimentary  cover  tc  this  structure  corresponds 


Tashkert  anticline,  component  of  the  Fritashkentskcy  fold-disruptive 

$ 

zone  which  separate/liberates  uplift/rise.  Cne-and-a-half- 

tr 

s yr dar 6 insk c 1 zone  from  the  being  emitted  c h arch iksko-Golod nost epskoy 
synclinal  zone.  Without  being  the  single  continuous  disturbance  of 

%4 


>v  continuity,  f old -di sr upti ve  zone  accordirg  tc  geclcgical  data  is  the 


system  cf  the  parallel,  transverse  and  echeicn-like  discontinuities, 
which  alternate  with  flexures. 


Figure  171a  shows  the  conditional  surface,  which  symbolizes  at 
certain  depth  near  Tashkent  the  anticlinal  fcld  cf  northeast 
strike/course.  As  a result  of  the  acticn  of  forces  of  periphery  for 
the  reasons  pointed  out  above  on  the  periklirali  cf  fold,  is  created 
the  increased  gradient  cf  the  elastic  strains  which  as  the  final 
result  disrupt  the  completeness  of  the  material  cf  medium,  hearing 
seismic  center.  The  plane  cf  the  formed  discontinuity  is  directed 
transversely  the  strike/course  of  the  anticlinal  fcld  of  the 
rcrtheasterr  wing,  arrange/located  nearer  tc  crest  part,  sharply 
deformed  and  displaced  upward. 
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Ey  the  tlack  and  white  r if lenan/gunners  Fig.  1711  shows  respectively 
the  direction  of  the  acticn  cf  the  coipressive  and  stretching  elastic 
strains,  removed  at  the  ter gee/ xcnent  cf  the  discontinuity  cf  the 
rcck/species  cn  26  April  1966. 


The  fact  that  the  tight  wing  of  fracture  at  the  torque/mcment  cf 

Tashkent  earthquake  tygere  deformed  considerably  mere  powerfully 
ccrfirmed  by  the  following  facts.  The  Gipotsentry  of  almost  all 
aftershocks  and  the  distention  of  the  earth’s  surface, 
re vea 1/detect/exposeed  according  tc  geodetic  data,  turned  out  tc  be 


r 
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those  which  were  timed  to  the  right,  elevated  wir.g  of  fracture 
(Ulcmov,  Zakharov,  Ulomova,  1966)  . The  vcluiie  cf  soil,  which  appeared 
as  a result  of  the  deformation  cf  the  surface  cf  the  Earth,  counting 
from  zero  (to  earthquake)  mark,  is  equal  to  C.9«1012  cm3,  and  the 
tending  strain  of  the  surface  of  the  Earth  - 7«1C~*  (Ulomov,  1969). 


Research  on  the  special  feature/peculiarities  of  the  deformation 
cf  rocks  in  fccus  range  made  it  possible  tc  determine  its  volume  - 
1 • 1 C 1 7 cm3  (rock/species  here  underwent  residual  deformations),  the 
approximate  value  of  the  relative  shift  of  the  wings  of  discontinuity 
1C  cm.,  which  contributed  tc  re mcva 1/taking  elastic  deformations  at 
the  torque/ moment  of  the  basic  jerk/impulse ; the  average  surplus 
elastic  strain  -60  kg/cm2,  removed  during  earthquake,  and  other 
values. 


On  the  basis  of  the  comparison  of  the  values  of  the  deformations 
cf  rocks  during  the  main  earthquake  and  its  aftershocks,  and  also  the 
defcrmaticn  of  the  surface  cf  the  Earth,  the  conclusion  is  made  that 
the  Tashkent  earthquake  occurred  as  a result  cf  the 

d isplacement/mcvement  of  rocks  over  the  non-extended  almost  vertical 

j 

fracture  cf  northwestern  str ike/ccurse,  arrange/located  in  the 
prisvcdcvoy  part  of  the  Tashkent  uplift/rise  of  Fr itashkent skcy  fold- 
disruptive  zone. 

% 

* 

End  section. 
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Tectcnic  situation  o£  the  emergence  of  the  earthquake  on  26  April 
1966. 


Alpine  tc  sklad chaste t ' in  the  eastern  part  of  the 
F i i tashkent skego  region,  in  spine/tidges  Pskemskcm,  Ugamskom  , 
KarzhartdUikou!  others  was  expressed  in  shaping  cf  the  flat  "folds  of 
fcasis/tase"  in  by  the  intersely  rumpled  and  consolidated  Hercyniai 
ircticns  thicker  than  paleozoic  sedimentary,  magnetic  and  metamorphic 
rock,  the  "folds  of  covering"  in  the  sedimentary  recks  of  Mesozoic  and 
cainczcic  age  and  sufficient  tc  the  complex  crid/network  of  different 
type  tectonic  discontinuities,  but  with  the  predominance  of  the 
longitudinal  overtnrusts,  se par  ate/ li tera t i n c the  newest  tectonic 
depression  from  uplift/rises  with  incidence/crcp  tc  the  side  cf  the 
latter.  folds  and  d isco rt i r uit ies  stretch  themselves  predominantly  in 
rerth-east-south-western  direction.  A similar  system  of  strains  it  is 
possible  tc  explain  by  the  presence  of  the  field  of  tangential 
tectonic  stresses,  perpendicular  to  the  axes  of  folds  and 
discontinuities. 

Under  conditions  of  the  horizontal  compression  of  this  direction 
in  thicker  than  the  rcck/species  of  crust  car.  arise  the 
discontinuities,  dissimilar  ir  term,  orientation  and  gem-sis. 

First  cf  all  it  is  necessary  tc  note  the  discontinuities  whose 
fermatien  is  subordinated  to  the  known  law  cf  shearing  stresses. 
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These  are  the  longitudinal  nadvigi  cf  ncrth-«ast-scuth- western 

str ike/course  (longitudinal  kith  respect  tc  folds  and  transverse  - to 

s t r ess)  with  incidence/drop  at  ar  argle  cf  45-6 Cc  tc  the  side  relative 


tc  the  elevated  wings  (according  to  the  "rule  cf  Leuksa"),  and  also 
the  right  and  leit  diagonal  shift/shears  (richt  ate  the  sub  la  ti  t udi  rial 
s tr ike/ccurse,  left  - sutmeridional)  with  the  abiupt/steep 
i nciae r.ce/d  rop , close  to  vertical.  Eisccntinuities  of  the  type  cf 
diagonal  shift/shears  are  encountered  mere  rarely  than  the 
longitudinal  nadvigi,  nut  in  certain  cases  they  are  exhibited 
extremely  distinctly  (Kcpct-Dag).  In  the  indicated  system  of  the 
longitudinal  and  diagonal  discontinuities,  which  are  formed  under  the 
action  cf  shears  on  the  stress  field  cf  hcri2ortal  compression,  ther^ 
is  rc  place  to  the  discontinuities,  parallel  tc  the  vector  ct  stress, 
i.e.,  r.crmal  to  the  axes  cf  fclcs. 


However  as  show  field  observations  and  the  calculation,  in  the 
process  of  the  formation  ct  fold  itself  appears  cne  additional  system 
cf  discontinuities  - abiupt/steep  is  waste,  upthrusts  or  the 
separations  whose  s tr ike/cc u r se  is  normal  tc  the  axis  of  fold,  and 

* incidence/drop  is  close  tc  vertical.  Such  discontinuities  do  net 

^ exceed  tne  limits  of  fold  and  genetichesi  are  connected  with  tde 

process  of  the  bending  cf  layeL  (not  cnly  ir  transverse,  but  also 

if 

L 

•{  longitudinal  direction).  Typical  examples  cf  such  folds  with  the 

dense  giid/netwoik  of  transverse  abiupt/steep  and  short 
t'  discontinuities  in  nuclei  are  known  in  the  cil-hearing  regions  where 

CluX 

...  are  well  studied  exposed  cr  revealed  by  boring  anticlines  (see  Fig> 
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earthquake.  1 - the  exposed  paleozoic  masses,  elevated  as  a result  of 
Alpine  tcldinq;  2.  - , the  axis  ol  K ai  2h  a r t a us  koqc  uplift/rise 

(eastern  part  answers  Kar zhantauskomu  s p ine/ r id ge,  western  - to  its 
luried  south-west  conti nuaticn) ; 3.  the  boundary  of  the  outcrcps  or 
Cretaceous  and  tertiary  rcck/species ; 4 - longitudinal,  comparatively 

CctC I 

rlat,  nadviqx  (synthetic  rubbers^-  nort  h-kar  ja  n t euski  1 , YuK  - 
scuthern-kar jantauski l) ; 5 - ether  tectonic  discontinuities  (chiefly. 


transverse)  ; f>  - the  isohypse  of  the  surface  of  paleozoic  basement  .4-"' 
(fl  - cne-and-a-half  uplift/rise)  ; 7 - the  epicential  zone  of  Tashkent 


earthquake  and  its  aftershocks;  8 - discontinuity  in  the  or igin/hear th 
cf  Tashkent  earthquake. 
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The  relative  position  cf  all  enumerated  distur tance/br ea kdcwns  is 
shewn  lr  Fig.  173. 

In  Pritashkentskom  seismic  region  as  an  example  the  sufficiently 
complex  "fold  cf  basis/tase"  can  serve  the  a r.t  i c 1 i cerium  of 
Karzhantauskogo  spine/ridge  with  its  raised  and  exposed  paleozoic 
rtcleus  and  the  longitudinal  overthrusts  among  which  are 
separ ate/li terated  scuth  and  northern,  sepa rate/liberate  uplift/rise 
from  adjacent  tectonic  degression  - chirchikskcy  and  Kelesskcy. 

The  diagonal  discontinuities  of  Alpine  age  are  expressed  here 
less  vividly  (Karachatauskiy  streso-shif t/shea r) . 

In  the  exposed  part  cf  the  paleozoic  nucleus  tc  Karzhantau  a 
zakartitevano  large  quantity  also  of  transverse  discontinuities.  In 
essence  they  ct  Hercynian  ace,  hut  cn  sene  are  fixed  shifts  and  in  tie 

Alpine  stage  cf  fold  formation,  for  exasple,  on  Arashanskomu  and 
Kumfcel 'skemu  discontinuities. 

K arzhantauskiy  a n t ic 1 i r c t i u n on  meridian  tc  Karachatau  does  not 
conclude,  hut  while  is  submerged  under  the  precipitation  of 
mezekaynozoyskogo  jacket,  it  stretches  itself  tc  scuth  west  tc 


¥ • * 


Tashkeit  and  further.  This,  can  be  judged  from  the  following 
s ig r/c  1 1 1 ei i a : the  presence  ct  the  vast  field  cf  the  outcrops  of  the 

Ealecgere  and  necgene  deposits,  collected  into  tclds  and  which  s^ie’-ch 
themselves  from  ridge/range  tc  Katachatat  ainost  tc  Tashkent;  the 
configuration  or  the  ischypsts  cf  the  relief  of  paleozoic  basement 
with  the  distinctly  noticeable  buried  cape  tc  the  side  of  Tashkent  (" 

[ the  Ka i zhan ta uskaya  line  of  uplift/rises",  according  to  A.  A.  Aripcv, 

H.  A.  A kh medz hanov , tc  C.  F.  Eorisov,  tc  K . k.  Ibragimov,  tc  I. 
Fuzaylcv,  tc  D.  Kh.  Yakutcv,  see  Fig.  1^4)  ; ttie  presence  of  the 
elcr.gated  in  scutn-west  direction  one-anc-a-fcalt  uplift/rise; 
configuration  is  izostrat  in  N.  E.  Vasilkovskiy’s  interpretation 
(1940)  with  the  vividly  outlined  projection,  directed  to  south  west; 
the  leb.avicr  cf  the  roofing  cf  r.ecgene  deposits  end  bottom  cf 
quaternary  deposits  (see  Figs.  12S  and  130,  according  to  V.  A. 
Zakharevich  and  A.  I.  Goncharenko);  the  amplitude  cf  the  relative 
strains  of  the  surface  cf  sreonepleystotsencvoy  (Tashkent) 
accumulative  plain  (see  Fig.  13fc,  according  tc  K.  C.  Lanqe)  ; 
gecmcr phclogical  data  (see  Figs.  137  and  13t,  according  to  v.  P. 

[ 4 P i r csh  r iche  rkc) . 

; 

» ► In  the  sarnie  south-west  direction,  being  immersed  under 

* 

sedimentary  never,  and  partially  also  deforming  it,  pass  the 
discontinuities,  which  terder  Karzhantauskiy  spire/tidge  from  which 
south,  according  to  data  cf  regional  geophysical  studies,  is  located 
sufficiently  confidently,  tut  the  preserce  northern  on  all  sections 
thus  tar  not  is  proved. 

t 

I 
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Cthot  Alpine  discontinuities  of  Western  Tier.  Shan,  in  all 
likelihood,  sc  {.ass  fat  tc  south  west  along  the  submerged  paleozoic 
casement  and  the  deposits  of  sedimentary  cover. 

Thus,  are  all  fcundaticrs  fcr  telling  afout  the  continuation  of 
Alpine  structure  Karznantau  in  the  furied  state  tc  south  west,  tc 
Tashkent  and  considerably  further  (Fig.  173). 

The  results  of  detailed  seismic  xh  i ssle  cc  v a r.  i y showed  following. 
The  discontinuity,  wnich  served  as  the  source  of  the  earth  shock  on  2b 
April  1966,  is  oriented  in  northwestern  direction  (it  is  more  precise. 
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c t i gin/ hea r t n s of  iterative  impulses  were  a t ra  n c e/ located  in  thicker 


than  paleozoic  rock/species,  exceeding  their  liaits  neither  downward. 


irtc  the  lay«r  of  "granite"  nor  upward,  into  sedimentary  cov^r  (Ye.  M. 

4 c Vi  e v-  a vidj  r;  xH 

Eutcvskaya,  I.  V.  V.  I.  Ulonov). 

4 J 


Thus,  the  focus  zone  cf  Tashkert  earthqtake  and  its  aftershocks 
has  direct  coupling  reither  with  the  Tashkent  section  of 
K ar zha n ta us kogo  discontinuity  ncr  with  ether  known  longitudinal  ci 
hypothetical  diagonal  discontinuities,  tut  is  connected  with  the 
system  cf  transverse  abrupt/steep  discontinuities.  As  it  was  noted, 
the  discontinuities,  transverse  to  the  axis  cf  fcld,  appear  as 
reaction  to  the  stretching  forces  along  axis,  or.  one  hand,  and  ter  the 
renuni tor m vertical  differentiated  notions  cf  the  block/mod ul^/units 
ter  whicn  turns  cut  to  he  that  which  was  broken  the  told,  on  the  ether 
hand. 


The  emergence  transverse,  i.e. , northwestern  - southeasterly 
discontinuities  is  facilitated  in  this  case  ty  the  fact  tha^  the 
strains  of  the  layers  of  paleozoic  hasenent,  including  ancient 
discontinuities,  possess  precisely  northwestern  - ty  southeasterly 

strike/course  (according  tc  N.  E.  Vol'fscn  and  A.  G.  Kh va lo vs ki y ) . 
The  active  role  in  the  process  cf  aicticr  played  the  northeastern 

tlcck/BOdule/unit  of  focus  zene  to  which  was  timed  the  base  mass  ct 
the  or lcin/heart hs  of  iterative  impulses.  The  uplift/rise  of  this 
t lock/ neduie/unit  was  possible  tc  fix  by  geodetic  measurements 
(leveling)  cn  surface  within  the  limits  of  city  (N.  A.  Koreshkov,  A. 
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Thus,  the  Tashkent  earthquake  cn  2fc  April  1966  and  its  iterative 
impulses  are  caused  by  shifts  cl  one  of  the  tlcc k/nodule/un its  cl  the 
turicd  part  of  the  Karzhantauskcgc  a n t ic  1 i r c r i u a on  the  transverse  to 

general  s t t i Ke/course  of  Alpine  and  newest  structures  abrupt/steep 
discontinuity  northwestern  - so ut hea ste r 1 y strike/courses;.  The 
discontinuities  or  this  type  appear  in  folds  in  the  process  of  their 
increase  and  are  oriented  perpendicular  tc  the  axis  cf  fold,  i.e.,  in 
parallel  to  the  vector  of  the  stress  cf  tne  tangential  stress  field  cf 
corn pr e ssion.  The  plane  cf  the  sirestitelya  seys  iicgeniiogo  discontinuity 
is  deflected  in  this  case  from  the  vertical  position  (incidence/drcp 
tc  northeast  at  an  anqle  ct  75-80°)  that  it  is  pcssinle  to  explain  by 
the  cc  mtcn/qeneral/total  sutsidence  of  the  joint  cf  the  buried 
uplitt/iise  in  south-west  direction. 


Under  conditions  of  the  noted  above  stress  rortnwestern  - 
southeasterly  directions  transverse  tc  the  ccmacr/general/t ot al 
strike/course  of  plicated  distur tance/brea kdew ns  discontinuities  of 
that  type  with  which  is  connected  Tashkent  earthquake,  must  he 
considered  in  the  ccmmon/general/tctal  plan/laycit  for  Alpine 
tectonics  the  strains  of  the  secondary  character.  Primary  meaning  is 
retained  after  stretch  deformations  both  plicatec  and  disruptive.  Or. 

this,  they  testify  the  suitacility  cf  the  epicenters  of  the  powerful 
earthquakes  of  Western  Tien  Shan  to  the  zones  cl  large  long  i t ud  i r.a  1 
discontinuities  (Gorshkov,  1966)  and  south-west  orientation  it 


w 
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izcseyst  powerful  earthquakes  (P.  N.  Ibragiacv).  In  sumniat  icn,  is 
obtained  the  orthogonal  system  seysmoqecr  ykh  d isturtance/breakdcwns, 
which  is  reflected,  in  {.articular,  in  configuration  izoseyst  Tashkent 
earthquake  (A.  A.  Kon'kcv,  V.  G.  Passkazc vs k iy  et  al.)  and  the 
location  of  the  cracks,  which  were  beinc  observed  cn  surface  within 
the  linits  cf  city  ( K . A.  Akhmeuzbanov  et  al.)  . 

Tc  the  longitudinal  and  transverse  dislocation,  fix'-d  tcth  cn  tne 
surface  and  at  depth,  one  should  examine  as  the  index  of  intensity  and 
character  or  the  motions  ct  the  Alpine  and  newest  stages  of  tcld 
f cr mat icn. 


-Page — 3 The  crystal  part  of  the  earth's  crust  is  studied  in  this 
respect  considerably  weaker,  but  also  ir.  its  linits  they  can  be 
located  seysmcgenny e dislocations  and,  therefore,  seismic  centers.  As 
a result  it  is  possible  tc  consider  that  net  only  in  Tashkent,  but 
also  ir  many  ether  sections  cf  Eritashkentskcgc  region,  especially  *0 
the  east  from  city,  are  possible  powerful  (tc  6 tails)  earthquakes. 


» 

After  studying  Tsh  e ke  r.t  s koy  e earthquake,  we  cone  to  the 


conclusion  that  only  when  using  the  quite  wice  complex  or  the 
seismolcgical,  geological,  geophysical,  geodetic,  geochemical, 
ge c n cr phclogical  and  other  methods  cf  the  study  cf  the  earth's  crust 
in  earthquake-hazard  zores,  in  particular  the  geophysical  methods  of 
exploration,  it  is  possible  to  obtain  reliable  results  and  tc  make 
reliable  conclusions. 
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Eages  344  and  345  missing. 


Eage  346.  Fact  III. 


Eage  347. 


Chapter  1. 


SEISMICITi  AN  I THE  SEISMIC  CIV1SICN.:  INTCi DISTRICTS  [C  F CENTRAL  ASIA^ 


I' 


SFAT1AL  DISTRIBUTION  OF  SEISKIC  CFNTERS. 


Central  Asia  - one  cf  the  seysmoaktivnykh  zones  of  the  territory 
cf  the  ISSS.  Is  at  present  a series  of  the  fundamental  experiments  in 
which  is  examined  the  guesticr  concerning  the  special 

feature/peculiarities  of  the  distribution  cf  seismic  centers  in  space 
and  time  both  in  an  entire  territory  cf  Central  Asia  and  in  its 
separate  regions. 


Central  Asia  includes  regions  with  different  geological  structure 
and  different  seismicity. 


The  basic  difficulty  cf  research  on  the  distribution  of 


c s- 1 1-  ■?  e 


seismicity  in  this  territory  is  the  instability  cf  seismic 
mode/ conditions. 


The  second  difticulty  during  the  generalization  of  observations 
ct  the  earthquakes  of  Central  Asia  is  connected  with  the  heterogeneity 
cf  material  in  the  different  periods  cf  time.  Sc,  to  1928  basic  were 
ma  k r cs- e ysmicheski  ye  data  on  powerful  earthquakes  - 8 balls  and  mere; 
fren  1928  on  the  basis  cf  instrument/tocl  data  it  is  possible  tc 
consider  representative  earthquakes  with  M £ 5;  f rcit  1947  on  1951  - 
with  M > 4 1/2;  from  19  52  on  19t7  - with  P > i|. 


In  this  work  during  the  generalization  cf  seysmostatichesK ikh 
data,  we  tried  themselves  all  this  to  consider  cr  the  basis  cf 
available  material  were  constructed  3 map/charts; 


1.  Map/cnart  of  the  epicerters  cf  earthquakes  with  M > 4 1/2  (K 
_>  12)  fer  1865-  1967  (fig.  174).  For  the  reflection  of  impr  essi  veness, 
the  earthquakes  of  the  different  force,  which  occurred  in  the 
different  periods  of  time,  are  divided  irtc  2 groups:  1)  1665-1920  - 

a ak r cse ysmicheski ye  data;  2)  1923-1951  - r ep r ese rt at ive  earthquakes 

with  K >.  5 - 4 1/2,  the  accuracy  of  the  det  e r m i n ct  i cn  of  epicenters, 
as  a rule,  is  not  higher  than  class  £ (error  is  net  more  +50  km)  and 
3)  1552-1967  - the  representative  zemletty astn  iy a s fl  > 4,  epicenters 

within  the  limits  of  the  territory  cf  the  USSR  with  the  accuracy  of 
class  A (error  does  not.  exceed  -t25  km)  and  citside  the  limits  of  the 

rej 

USSF  - class  L/C  On  the  constructed  thus  map/chart  it  is  possible  tc 
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judge  ret  crlY  the  distribution  of  the  epicenters  of  earthquaket,  tut 
alsc,  tc  the  certain  degree,  the  stability  cf  the  seismic 
i cde/c end i t io ns  ct  different  epicentre!  zones. 

2.  Conpcund  map/chart  izeseyst  earthquakes  by  fore?  in  the 
epicenter  of  7 bails  and  Here  (Fig.  1 7 *5 ) - Fcr  its  composition  are 
used  net  cnly  mak rose ysm ic heski ye  data,  but.  alsc  the  "theoretical 
izoseysty"  which  are  constructed  arcurd  ins t ruae rt/tool  epicenters  ana 
were  determined  raagnitudoy  earthquakes  and  by  the  geological  structure 
cf  region  (Is  Report,  1962).  This  aap/chart  makes  it  possible  to 
judge  the  destructive  eftect  of  the  earthquakes  cf  different 
epicentral  zones. 

3.  Map/chart  of  the  seismic  activity  A fcr  1956-1966  (Fig.  176). 


FAGK 


\A\^ 


tig.  174.  The  map/chart  cf  the  epicenters  ct  the  earthquakes  ct 
Central  Asia  ter  1865-  1 966  (epicenters  and  iragnitudy  are  determined  by 
uak r cse ysm icneskim  data).  Scstavile  N.  A.  V vedsrskay a. 
Classification  of  earthquakes  cr.  the  nagrituae:  1 - M > 8;  2 - 7 1/2 

< H < 8 ; 3 - 6 1/2<K<7  1/4;  4 - 5 3/4<_f<6  1/4;  5 - 5 1/ 4 .<  * < 
5 1/3;  6-4  3/4  <_  M < 5 ; 7-4  1/4  p <_  4 1/2.  Eepth  ot  the 
c r i gi  r./hear  th : 8.  in  the  earth's  crust;  9 - under  crust  (50  kir  < h < 

2 C C kit).  Time  of  earthquakes;  10  - 1925-  1551;  11  - 195JL-1966;  12  - 

1885-1520;  13  - the  error  in  the  determination  cf  epicenter  can  1 e 
mere  than  ICO  km. 

^ fcltX  3 
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Fiy.  175-  Map/chart  izcseyst  destructive  ze n It t y asen  iy . The 
irtensity  ot  the  jolts:  1 - 9-10  halls;  2-8  tails;  3-7  hall 

- with  subcortical  zemitryaseniyakh,  t - with  c r igi n/hearth s in 
crust) ; 4 - outlines  it  izcseyst  on  the  tasis  cf  data  ot 
examnaticn/inspecticns;  5 - presumable  cutlines  it  izosoyst. 
key:  (1).  Alma  Ata.  (2).  Tashkent.  (3).  Frunze.  (4). 

Illeyitle-  (5).  Syrdat'ya.  (6).  Ardizhar.  |7).  Karadar'ya. 


(8)  . 


Naryn.  (9) 


Dushanbe. 


(1C)-  K ho  r eg. 
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Fct  its  ccnstruction  are  useo  the  earthquakes  with  K _>  10  during 
period  Item  195o  on  1S6u  with  or rgin/hear t hs  within  the  limits  cf  rii<~ 


earth's  crust.  During  this  petied  the  qrid/retwerk  cf  seistric 
stations  made  it  possible  tc  record  earthquakes  with  K _>  10  with  an 
entire  territory  of  Central  Asia  without  passages  (with  the  exception 
cl  western  recicns)  . 


The  seismic  activity  A = A,0  is  equal  tc  the  number  of 
earthqiakes  witn  K0  = 1C  on  area  10CU  k n 2 ir  1 year.  It  was 
determined  from  the  method  cl  addition  ( Fizn  ic  he  r.kc , 19f>a  a)  by  the 
netted  cf  constant  accuracy  (Gorbunov,  1S64). 
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Tatle  Characteristic  cf  the  tasic  se  y s trca  kt  iv  ny  kh  zones  cf 


Central  Asia. 
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Key:  (1)-  Zcne.  (2).  Area  intc  1U3  /C  ►»  1 . (3).  /^Vii  ^ in  1000 

suirners  on  lOOu  km?.  (h).  The  ircst  powerful  earthquake  of  zcne. 

(5).  date.  (6)-  Central  Asia  as  a whcle  (cr  i c in/heart  1 in  the 
earth's  crust).  (7).  Northern  Tien  Star.  (8).  Naryn.  (5).  Scuth 
Tier  Shau.  (10).  Chat.  kalc-Fer  ganskaya . (11).  Ferganskaya  valley. 

(1^).  Turkestan  spine/ridge. 


y 


C 9- 1 fc- 7 t PAGE  6f IS 


The  values  of  activity  A were  deposited  tc  nap/chart  in  the 
ncae/units  of  the  square  grid  through  4C  ka  cri  latitude  and  longitude, 
ii  the  obtained  field  were  carried  cut  the  isolir.es. 


Thus,  the  map/chart  of  activity  in  esserce  reflects  the 
distribution  cf  epicenters  relative  tc  weak  earthquakes  with  K = 10-11 
ter  the  latter  11  suit  mere. 


which  clearly  is  se  p aid  1 6/ 1 i he  t at  e d on  all  nap/charts  of  the 
epicenters,  ccr;s  true  tel  even  during  the  brief  feried  of  time  (ym, 
aenth).  This  zone  is  characterized  by  static  me  de/ccndit.  10  ns  and  hiqn 
seismic  activity.  Fcr  the  latter  5C  sunners  here  it  was  isolated 
seismic  energy  more  than  fcr  the  same  time  ir  the  entire  territory  ii 
cresticn  in  the  limits  cf  the  earth's  crust. 

2.  On  the  basis  of  the  analysis  of  the  detailed  seismclcg  ica  1 
ciservotions  which  are  carried  cut  ir  nary  regions  cf  Central  Asia, 
established/installed  that  the  large  part  cf  the  earthquakes,  ir  ary 
case  with  K <_  12,  has  a depth  ol  ct  ig  i vy hea t th  from  5 to  IS  Km, 
considerably  less  part  - 2C-3C  km,  and  cnly  sep crate/individual 
earthquakes  are  noted  at  depth  30-4C  km. 
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Big.  176.  fap/chart  ot  the  se y s b ic he  sc y activity  ct  Central  Asia 
according  tc  observations  fct  1556-  1966  and  the  distribution  of  the 
epicenters  cr  powerful  earthquakes  for  1885-1S66.  1 - the  iscline  c 

the  seismic  activity  A,0.  ?cnes  with  different  seismic  activity;  2 
A |0  > 1.0;  .1  - 0.5  < A,0  < 1.0;  4 - 0.25  < Pl0  < 0.5;  5 - 0.10  < Al0 

C . 2 5 ; 6 - 0.075  < A,,,  < 0.10;  7 - 0.05  < A10  < C.075,  8 - A,0  < 0.05 

Classification  of  earthquakes  or.  the  energy  classes;  9 - K = 18;  10 

K = 17;  11  - K = In.;  1 2 - K = 15;  1 3 - B = H.  lime  ot  the 

earthquakes:  14  - 1885-  1S56;  15  - 1556-1966. 


CS-  18-7t 


FACE  1,11  ^ 

3.  The  epicenters  cf  earthquakes  kith  cr icin/hearths  in  the 
earth's  crust  are  arranged  in  the  territcry  cf  Central  Asia  not 
d iscrde r 1 yl y , tut  in  the  fern  cf  the  extended  zeres.  *1ost  definitely 
are  se parate/ 1 ibera ted  two  zones:  nor  1 1 -t.  a i 6 w e r £ k ah  and  southerr- 

t 4 r.  t wa  rska4 . their  location  will  agree  veil  with  the  geological 
structure  of  region. 

The  no rth- t4nb wansk a 4 zene  according  tc  the  number  of  powerful 
earthquakes  and  the  character  of  their  n an i f est s ticn  cn  surface  is 
nest  active.  Here  at  the  eca  cf  XIX  - tegirr.  ing  the  XX  explosive 
occurred  twe  earthquake  at  K = 18,  force  cf  S tails  and  more,  ore  at  K 
= M and  one  at  K = 16.  Subsequently  the  activity  of  tnis  zene  was 
gradually  decreased,  into  the  latter  20  sunaers  here  is  not  noted 
earthquakes  with  M > 4 1/2.  As  is  evident,  for  the  nor t h- 1 4 n y w a r sko 1 
zene  A i c = C. Cg  at  tne  average/mean  value  ter  entire  Central  Asia  A 10 
= 0.2.  On  the  map/chart  cf  activity  for  1S56-1S66,  the 
Ser verc-lyany shanskaya  zene  alsc  is  c h ar ect e t iz e c ty  the 
1 c we  re a/r ed uced  activity.  Curing  the  investigated  period  (about  ICC 
summers)  the  seismic  activity  cf  zcr.e  underwent  considerable  changes. 

0 r f c t t u ra te 1 y , on  the  basis  cf  the  having  avcilatle  materials  nothing 
it  cannot  te  said  about  possibility  ard  time  of  the  new  making  more 
active  cf  this  region. 

The  southern-t4nywarska4  zone,  especially  its  center  secticr,  is 
characterized  by  tne  constancy  cf  mcde/ccnditicns.  Throughout  the 
investigated  period,  here,  occurred  powerful  earthquakes  with  K = 18; 

11  and  16.  At  the  same  time  during  the  average  A,0  = 0. 76  regions  ct 
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the  ircst  active  earthquakes  - Kashgarskcgc  ( 1 9 C 2 ) and  Karatagskcgc 
(19C7)  - cn  the  map/chart  of  activity  ate  characterized  by  relatively 
lew  activity  A10  = 0.2-0.  1.  Vzcmozhno,  as  in  these  regions  we  deal 
with  a considerable  reduction  in  the  activity  after  powerful 
earthquaKe. 

Retraining  seismic  2cnes  are  se{  ar ate/ 1 i te r a t ed  not  so 
indisputably.  Such  earthquakes,  as  1 as h ke r t s kc y es  (1966)  and 
Kcwtepinskce  (1965),  can  charge-  sciretiires  lard  edge.  So,  in  work  of 
V.  1.  Eune,  N.  A.  Vvedenskcy  and  K.  V.  Gzcvskogc  (1968)  into 
C ha t ka  1 c-Fe rgansk uy u zone  are  united  the  regions  of  Ferganskcgo  and 
C ha t ka 1 ' skogo  spine/ridges,  heterogeneous  according  to  the  character 
cf  seisnicity. 
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Fig.  17b.  Curve/gLajh  tc  pc vtc ry aemot  i for  Severny  (a)  and  south  (h) 
lien  Shan  and  Narynskoy  zcr.e  (c)  (ccnv.  cesic.  see  in  Fig.  177)  . 


c«- ie-if 

After  the  making  more  active  cf  Fritashkentskogc  region  intc 
19b5-1SE6,  it  uecomes  cleat,  that  here  we  deal  with  the  separate  zone, 
which  passes  as  Lroad  bard  tLcir,  Tashkent  tc  the  epicenter  of 
Fskemskcgc  earthquake  19J7,  and  the  epicenter  cf  Chatkal 1 sk  ogo 
earthquake  lie/rests  on  the  intersection  of  twc  zcnes  - Ferganskcy  and 
E r i tas  h ke  i.t  skc  y . 

Fetganskaya  zone  ( A , 0 = 0.54)  confidently  it  is 
separate/li terated  on  the  fcasis  cf  epicenters  relative  to  the  powerful 
earthquakes  which  were  noted  here  throughout  the  period  of 
investigations.  However,  the  distribution  cf  the  crigin/hearths  of 
weak  earthquakes  ne scql as u ye ts y a with  the  distrihuticn  powerful:  cn 

the  map/chart  of  activity,  this  zcne  in  any  way  is  not 
separate/li terated. 

ISOLATION  Of  Tilt,  FASIC  SEYSHCAFUVNYKh  2CNfS  CN  THE  FASIS  Of 
SEISKCLCG1CAL  AND  TECTONIC  EATA. 
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h ist or icc- tect on ic  zoning.  The  plains,  which  surround 
h igh-mcuntain  Central  Asia,  in  tectcnic  relation  are  the  platforms  of 
different  age.  High-mountain  part  - the  ranee  cf  activating  tectonic 
actions  beginning  with  tertiary  time,  that  is  characterized  ty  intense 
tectonic  motions  during  the  era  cf  the  cligccere,  neogen  and 
quaternary  period.  The  average  for  30  summers  the  speed  of  these 
"newest"  vertical  motions  is  usually  acre  than  ICO,  frequently  more 
than  150  meter  per  million  cf  summers.  In  newest  time  high-meurtain 


part  differs  significantly  frooi  its  surrounding  platforms.  However 
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it  Falecgen  and  in  the  Mesozcic  in  Tien  Shan  of  tale  Che  sa  if 
platrcin,  hut  in  Paleozoic  peticd  - the  gecsynclinal  conditions  an  n 

the  surrounding  territories.  Therefore  the  hiy h-mcuntain  part  ct 
Central  Asia  relate  to  the  r.umler  of  ranges  the  nakings  more  active  or 
tectonic  motions  in  newest  tine. 

The  boundary  of  the  region  of  irakinc  mere  active  (Figs.  17y,  22) 
preikhedit  from  south  west  tc  northeast,  suppressing  the  southeasterly 
and  latitudinal  directions  cf  the  boundaries  cf  acre  ancient  tectonic 
zenes.  There  dees  net  exist  at  present  the  universally  recognized 
principle  of  its  conducting.  It  is  irdicatec  in  the  form  of  the 
conditional  transition  strip,  depicted  differently.  However,  the 
precision  determination  cf  this  boundary  has  vital  importance  ter  a 
seisnic  division  intc  districts.  In  this  werk  as  boundary,  is 
accepted  ty  pillar  entire  that  chai n/ret wci k cf  focthill 
tasin/dep ressions,  which  separate/! ibera tes  ncurtaincus  region  from 
its  surrounding  plains. 
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Fig.  V?9.  Schematic  tectcnic  map/cbart  cf  Central  Asia.  Comprised  .v. 
V.  Gzcvskiy.  Goosy  nc  li  r.a  1 range  of  Alpire  stage.  1 - 
p c 1 r i in  a y ush  cn  i y esya  neob  rashche  rn  ye  an  t ic  1 i r;cr  iu  n , which  were  being 
fccued  cn  the  spot  of  intragecar.t icl ine  cf  the  rcrthern  and  south 
Pa  airs;  2 - the  beinj  risen  turned  anticlincriun,  which  was  beirg 
formed  cn  the  spot  ot  the  in  t r ageos  in  k 1 i ral  i of  the  central  Pamirs;  3 
- the  being  risen  part  cf  the  sy  rclincr  ium  cf  the  Predpainirskcgc 
fcreircst  dcwnwarp/trough,  which  was  being  fctmec  cn  the  spot  cf 
external  in t r ageos i r k li na 1 i ; h - the  beirg  emitted  part  of  the  same 
synclircriurr.  Platform  range  cf  Alpine  stage;  5 - the  turned 


ant icl i rcr i urn  of  the  central  uplift/rises  cf  the  scuth  zones  cf  Tier 
Shan;  6 - synclinor  ium  cf  the  irterral  h a s i r /de  p iession  of  the 
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rcrthern  part  the  Dzhungarskcgo  Alatau;  6 - the  turned  ai.t i c 1 incr i u a 
large  Haratau  in  a veiage/mean  Tien  Shan;  g - the  turned  ant ic li re r i u m 
cf  the  Chatkal'skoy  zone  ct  average/mear  Tier.  Sian;  10  - the  turned 
ant  ic  1 i r.o  ri  urn  of  tne  Narynskcy  zone  of  average/mear  Tien  Shan;  11  - 
s y r.cl  i n c r i urn  cf  the  foredeeps  of  average/mear  Tien  Shan  in  the  tasin 
cf  Naryna;  12  - synclincr  iuir  ct  the  internal  basin/depression  of  the 
kuramrsKcy  zone  of  average/nean  Tien  Shan;  13  - necbrashchcnnye 
a r t ic 1 i ro r i um  of  the  pa r ageos i nk li ral ' ncy  territory  (in  essence 
inherited  froir  the  turned  Caledcriar  anticlircriiir)  in  northern  Tien 
Shan;  14.  neobrashchen  n ye  synclinotiuin  the  gait  cf  geosynclinal 
territory  (superimposed  to  different  Caledonian  structural  zones)  in 
nerthern  Tien  Shan;  15  - the  syneclise,  which  drcg/cmitted  less  than 
cn  100C  in ; 1b  - drop/omitted  is  more  than  on  1CCC  m> ; 17.  aulaccgens 
tested  considerable  depression  (to  3000  m)  ir.  different  time 
(predominantly  in  Jurassic),  then  rising,  everywhere  strongly 
aetermed;  16.  the  boundary  cf  tasic  parts  cf  the  platform  cf  Alpine 
stage,  wnich  have  the  basement.:  A)  Pre Cambrian  (Tarim),  B)  Hercynian 

geosynclir.al  (Dz  hung  a r i y a ) , C)  hercyniar  par  agecs  ir.klinal'  nyy 
(northern  Tien  Shan,  c he  w- 1 1 i Is  k i e mountains,  scuth  part  the 
CzhungarsKcgo  Alatau),  C)  hercynian  gecsynclinal  ( a ve rage/m ea n and 
scuth  lien  Shan),  F)  vne  p la  t f cr  m e nna  ya  Alpir.e  gecsynclinal  range.  The 
range  cf  activating  tectonic  motions,  superimposed  to  different,  part 
cne  of  two  ranges  (beginning  with  the  erd  cf  the  Paleogen) : 19.  the 

tasin/de  g tessiens  ( s y ncl  incr  i um  ) , strongly  (it  is  mere  than  2000  ir) 
which  d r c g/cm i t ted  relative  to  adjacent  zones  during  making  mere 
active  cn  the  places  of  syneclise,  weakly  (it  is  less  than  1000  tr) 
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die  j/cmit  ted  in  Mesozoic  and  Ealeogen;  2C  - las  i n/ae  pressio  r , .trongly 
(are  mere  than  JOOO  tn)  the  drop/omitted  during  askings  more  active  c t, 
the  places  c£  syneclise,  strcngly  (are  note  thar  1000  bi  ) iro|  /omit  in 
Mesczcic  and  palesgene;  21  - the  new  u p 1 i t t/ r is es,  which  were  oeing 
[ccit'il  during  making  more  active  on  the  places  ct  powerful  (it  is  mere 
thar.  1 000  ra)  depression  in  Alpine  stage  (turned  art iteKtori i)  ; 22  - 
the  external  northwestern  fccurdary  cr  the  recicr  ct  making  acre  active 
(within  it  all  designations,  except  U,  15,  16,  15-21  correspond  to  the 

different  parts  of  the  u p 1 i f t/r ise- an t i t e k t c r i e v ) . 

Key:  (1).  Illegible.  (2).  Alma  Ata.  (2).  frunze.  (4) . 

Tashkent.  ( $)  .4  X E ■ 
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The  targe  of  making  mere  active  is  divided  ty  three  principal 


tarts  depending  on  that,  for  which  more  ancient  tectonic  conditions  it 
was  put  making  more  active  it  ccrrespcnds  tc  alncst  entire  northern 
Tier  Shan,  Making  mere  active  was  put  lere  to  the  platform,  which 
arose  cn  the  spot  of  the  Hercynian  para  geos  > r.c  1 i re , limited  from  south 
ty  V.  A . Nikolaev's  so-called  line  (zone  C,  Iig.  179). 
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Center  section  lie/rests  tc  the  south  (2cne  . here,  as  in  northern 
part,  ironing  more  active  occurred  cr  the  sjet  cf  Epihercynian 
platform.  Platform  replaced  former  here  in  the  upper  Paleozoic  period 
completely  cf  podvizhnug  the  gecsyncliral  rarge,  which  haa  complex 
irternal  structure.  Therefore  Mesozoic  platfOLit  iretiens  ate 
relatively  intense  and  diverse. 


The  south  part  of  the  range  cf  makirg  icre  active  includes  the 
Eamirs  and  tne  lying/ horizontal  to  the  south  spire/tidges  of  hirdu 
Rush  and  Katakoruma  (zone  h^,  Fig.  179).  Here  ir  the  past  were  not 
estaol  ish/i retailed  plattcrm  mode/ conditions,  aid  geosyr,  clinal 
conditions  they  were  preserved,  until  new,.  The  south  part  is 
c end i t lena 1 1 y included  also  the  eastern  ranee  cf  Tadzhik 
t as  in/ ae press io n , which  converted  ir  the  cerczcic  into  the  foremost 
dewnwa  ip/trough  of  the  Pamirs  which  in  quaternary  period  began  tc 
exper it nce/test  the  differentiated  uplift/rise,  in  many  places  very 


intense. 
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Characteristic  ct  the  contemporary  structure  of  the  earth's  ciust 
according  tc  geological,  seismic  and  gravimetric  data.  The 
ccnteropcrar y structure  of  the  earth’s  crust  cf  Certral  Asia  is  the 
cc  implex  system  of  the  large  plastic  lumps,  arrarce/lccated  at 
different  height,  which  have  different  pcwei/t h ickness  and  dissimilar, 
laminar  cross  sections. 

Each  large  lump  consists  oi  finer-  The  observing  on 
discontinuity  surface  and  straii  are  common  for  the  different  depth: 
seme  they  depart  deeply,  up  tc  the  upper  martle,  ethers  rea cn  the 
irterr.al  pa  1 1 ct  the  crust,  and  the  third  seize  cnly  its  upper  layers. 
Are  noted  the  discontinuities,  which  develop  at  depth,  but  still  net 
ccire  cr  surface,  or  in  the  pest  the  developed  at  depth  and  ended  their 
increase,  net  having  reached  the  surface. 

With  seismic  division  irtc  districts  it  is  important  tc  knew,  at 
which  depth  can  be  spread  the  discontinuities,  clserved  m surface, 
which  s lope/ 1 ncl i na t icn  they  have  at  depth,  and  also  where  can  to 
developed  the  discontinuities,  which  dc  not  emerge  on  surface.  oi.  the 
whole,  for  the  newest  d ist ut lance/L toa kd c w r s cf  Central  Asia  are 
characteristic  discontinuities  and  the  straii,  which  are  spread  tc 
considerable  depth  intc  the  earth’s  crust.  According  to  geological 
data,  it  is  possible  to  trace  them  to  gneisses  ard  granites. 

According  tc  seismic  data,  narrow  anomalous  zones  are  outlined  tc  * he 
tettom  of  crust,  and  cn  the  Fanirs  and  ir  hirdu  kush  - on  200  k m 
inside  mantle.  Is  noted  the  predominance  of  discontinuities  with 
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atrupt/steep  incide nce/d  rep. 

Tektonichesiye  discontinuities  during  their  development 
repeatedly  heal  - are  tilled  with  mineral  sutstance,  and  then  again 
they  p rerashcha  yutsya  into  the  complex  i r.  term  rutaces  of  the 
disturbance  of  continuity  irtc  zetrnepy  tc  cast.  The  healed 
disccntinuities  frequently  are  cf  their  more  duralle  surrounding 
t c c k/s pecies.  By  no  means  all  ancient  d iscc  rti  r lities  continu*-  to  1 c 
developed  new.  The  deep  zcnes^cf  disccntinuities  in  Central  Asia  have 
a width  tc  15,  hut  sometimes  alsc  3C  kir  and  net  everywhere  clear 
tcurdaiies. 

Isclaticn  ct  zones  with  quasi-hemogeneous  se  ys  m c tc  k t cn iches  k i ir i 
ccr.  diticr.s. 

The  territory  ct  Central  Asia  is  divided  cr  many  sections  (Fig. 
160) . Within  each  sect  icn  the  ta kt c n ic h es k i ye  conditions  of  the 
eneigerce  cf  earthquakes  in  the  first  approximation,  are  Uniterm. 

This  treats  that  the  secticn  consists  cf  several  tine  fields  of  the 
determined  types  which  are  arranged  sc  tightly  that  to 
se | at  at e/i i ter at e them  cn  nap/chart  with  the  given  scale  or  with  the 
existirg  degree  of  study,  inexpediently. 
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Shewn  in  Fig.  Ly  180  thick  lir.es  cf  bccrdaiy  contour  the  sections 
vithir  which  the  tectonic  ccrditicns  cf  the  emergence  of  earthquakes 
in  the  first  approx imat icn,  ate  identical.  This  it  indicates  the 
urifermity  cf  the  history  cf  ancient  metiers,  which  determined  the 
structure  of  this  section  cf  crust,  ard  the  qualitative  and 
c ra r t i ta t i ve  characteristics  ci  the  newest  metiers. 

1c  entire  area  of  each  section,  is  spread  tie  identical 
estimation  cr  its  own  seisiric  danger.  The  isolation  of 
quasi-hcmcgenecus  sections  cn  the  basis  cf  ere  tectonic  data  leans  to 
the  mere  test  separation  of  territory,  in  comparison  with  the  tact 
that  is  obtained  during  isclaticn  cn  the  basis  cf  seme  se is  mo  logical 
criteria.  Since  the  seismicity  is  determiner  by  a number  of  factors, 
several  adjacent  quasi- hcmcgerecus  sections  are  recessary  tc  unite 
irtc  ere  zone  - the  oand  cf  one-  category  of  seismic  danger. 

Isolation  of  zones  on  the  basis  of  seisnclcg  ica  1 and  tectonic  data. 
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Within  the  limits  cl  Central  Asia  cn  comparatively  general  map 
( 1: 25CC0CC)  are  separate/lib erated  the  largest  zones,  connected  with 
the  basic  tectonic  structural  ce  1 1/e le me r t r . 


Cr  the  map/chart  of  seismic  activity  (Fig-  176)  in  10  summers  cf 
ctservaticns,  is  well  visible  the  icst  active  s c c t h e r ri-  t/frf  n y w-e-r*^  Kitr**** 
zone.  with  an  increase  in  the  period  of  ctservaticns  and  an 
accumulation,  it  is  sufficient  large  volume  cf  material  all  the 
se y s n ca k ti v r y e zones,  outlined  cn  the  map/chart  cf  epicenters,  they 
irust  le  clearly  expressed,  also,  cn  the  map/chart  of  seismic  activity. 
With  ar  insufficient  quantity  of  epicenters,  usee  for  mapping  of 
activity,  on  this  map/chart  occurs  the  me  r g i rg/ c calescence  cf 
cifferert  zones.  Therefore  conducting  land  edges  (Fig.  180)  is  made 
cn  the  basis  cr  combined  analysis  of  data  cn  seismicity  in  *he  form  of 

the  map/chart  of  epicenters  and  tectonics.  It  is  isolated  7 basic 

a ws  K xya  „ 

zones  with  the  increased  seismicity:  n c r t h - t-h-n-i-w-a frena-4-,  southern- 

-t  H n i w a r f , Chatica  lo-Ferganskaya,  karynskaya,  Ferganskaya,  Turkestan, 

Tamirskaya. 


Tie  boundaries  of  these  zones,  as  a rule,  were  carried  cut  sc 
that  each  section  quasi-  hcmcgenecus  ir  tectcr.ic  relation,  wholly  wculd 
erter  irtc  any  zone. 

lAti  prcrably  it  is  possible  tc  consider  that  the  delineatior  cf  zones 
sufficiently  is  reliable  wfer  they  are  divided  ty  sections  with  the 
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lev.  activity  ct  the  weax  earthquakes  cn  v.  h i c 1 ir  the  past  net  cl  the 


tygene  (.owertul  earthquakes  and  which,  1 1 1 1 h e r ir  c re , are  isolated  in 
tectcnic  relation.  Such  2ones  include  the  nest  dangerous:  nerth- 

thrywapskah,  sout her r- 1 4 r 6 w a r sk ah  , Chat kalc-Fer canskaya. 

In  certain  cases  cf  zene,  insufficiently  ccrfidently  they  were 
sep arate/li herated  also  cn  the  tasis  ci  se is  no  logical,  and  on  the 
iasis  cf  tectcnic  data. 

There  are  zones,  which  clearly  are  se p a t a t e/1 i t er at ed  cr.  the 
lasis  of  se  is  irclcgical  data,  tut  they  are  ret  clearly  isolated  in 
tectcnic  relation,  for  example,  zone,  which  is  feund  in  the  east  cf 
the  Ferganskoy  spadiny  between  Nanargarcir  ard  A rdi zhanom.  The  detail 
cf  pursLar.ee  of  research  tc  scale  1:25CCCCC  is  irsufficient  fer  the 
isclaticn  or  the  finer  zenes  with  which  can  he  cennected  Tashkent  type 
earthquakes. 

FFEtUEKCY  AND  MAXIMUM  ENEFGY  OF  E A P T h £ U A K E S . 

Frequency  of  earthquakes.  Fntire  territory  cf  Central  Asia  is 
characterized  Dy  values  / = C.4S,  A10  = C.l  for  earthquakes  with 
crigin/hearths  in  the  earth's  crust.  Ir  acccrdarce  with  these  values, 
here  yearly  occurs  on  the  average  one  earthquake  with  K = 14,  i.e., 
approximately  with  the  energy  of  the  Tashkent  earthquake  cn  26  Ajril 
1966  ( K = 1 J. 5) . 


Fig.  IfcC.  Diagram  or  the  estimation  cf  the  eeisnic  danger  of  Central 


Asia  according  to  the  complex  ct  te etc n c p h ys ic a 1 criteria  and  the 


epicenters  ci  all  kerevykh  earttquakes  with  F > h (K  >_  12),  recoraed 


fer  18fc5-1967.  jgeologica  1- 1 ec  t on  ic  data-  I - tie  bands  of  I 


category;  II  - band  are  II  category;  III  - tend  111  category;  TV  - 


land  IV  category  1 are  graniy  ot  sections,  q uas  i -howogeneou s in  ty 


s e y sn c te K to r lchesom  relation;  2 - the  boundary  cf  tectonic  ranger  am 


their  large  parts;  3 - the  northwestern  edge  ot  the  range  of 


activating  tectonic  motions;  U - the  boundary  cl  the  particular 
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tectonic  zones,  the  str ike/ccurse  of  folds  end  discontinuities. 

Se ismc leg ica 1 uata:  I - c la  ssi  f ica  t ic  n cn  the  eretyy  classes:  5 - 

= 16;  6-K  - 17;  7-K  = 16;  8 - K = 1 6 ; 9 - K = 14;  10-  Y = 11; 

- K = 12;  VI  is  a cl assi t ic a t ion  on  the  accuracy:  classes  A £ + 25 
ard  B (+  SC  kui)  : 12  - in  perica  of  1865-  19  1 1 ; 13  - in  period  of 

195  6-  1 966  ; 14  - neklussnye.  VII  is  a def.th  cf  scisnic  centers:  15 

subcortical;  16  - korovykh. 

key:  (1).  Lake  oalkhash.  (3).  Lines.  (3).  Irunze.  (4).  Aina 

Ata.  (5).  I-5T  I*  2 . (o ) . I- ST  In,.  (6a).  lake  issyk-baj.  (7). 

II-CT.  ( 6 ) . II -PC.  (9).  Iikclaeva.  (1C).  Tashkent.  (10a)  and 

(ICt).  Illegible.  (11).  II-1T.  (12).  Kanancan.  (12  a). 

Illegible.  (13)-  Fergana.  (13a).  1 1 — F 3 . (14).  Leninabad.  (16 

I- HTW2.  (15a).  I-HTWj.  (16).  Samarkand.  (Ifa).  II-TZ, . (let) 

II- IZ2.  (17).  Dushanbe.  (18).  I-ethyl  alcohcl.  (19).  IJ-CF,. 

(19a).  1I-CP2.  (19b).  1 1- C E 3 - (20).  I-vp.  (21).  L-zp. 
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Fci  northern  lien  Shan  ( i-  i ^ . 1 7 fc ) points  fci  earthquakes  with  K = 

16-16  icr  33  years  and  in  80  summers  arc  net  placed  to  one  straight 

line  with  weak  earthjuakes  with  K = 10—12  ter  the  latter  7 summers, 
what  indicates  the  possible  change  ot  the  seismic  mode/cond  i t ic r s - 
weakening  3 times  of  seismic  activity  ir  recent  years.  It  is 
necessary  tc  speak  about  the  possible  change  in  the  mode/co nd it  ions , 
sirce  the  number  ot  powerful  earthguakes  in  20-fcC  summers  ir  tc  this 
zone  insufficiently  is  great  in  order  that  this  con clusion/der i va t icn 
possible  bygone  statistically  strict  tc  base. 

Maximum  energy  ot  earthquakes.  The  greatest  difficulties  consist 
cf  the  determination  of  the  upper  limit  cf  the  erergy  of  possible 
earthguakes  and  with  respect  tc  maximum  i rtensity  for 

each  zere.  The  method  which  most  frequently  is  applied  at  preseit, 

entails  the  fact  that  the  earthguake  cf  greatest  vc-ichiny 

reccrdtd  in  cne  place  within  the  limits  cf  zone,  is  considered 

possible  in  ary  place  on  ar  entire  area  cf  zone. 

New  ideas  about  the  estimation  cf  maximum  pcssible  earthguakes 
cn  the  basis  of  then  correlation  with  the  everage/raoan  seismic 
activity  in  the  surrounding  range  are  expressed  tc  Yu.  V.  Riznichenko 
(1964  b,  1966  a,  b)  and  are  used  in  the  works  cf  ether  authors 
(Gcrbuncv,  1969;  Zakhorcva  and  Seyduzcva,  1569). 

Dependence  between  A and  ft  - Cn  the  basis  of  the  map/ chart 
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cf  activity,  wer  wade  a new  pclytku  to  estahlish/install  the 
correlation  between  the  a ver age/ area n seismic  activity  ot  sect  io is  aid 
the  maximum  earthquakes  which  or  them  occurred. 

Lrlike  Yu.  V.  Riznichenko,  we  assumed  that  area  S,  "critical"  ter 
the  preparation  of  earthquake,  does  net  depend  on  its  value  (S 
everywhere  identical^. 


fer  the  vyyaleniya  cf  unknown  con m un i c a ti cr/ccnnect ion  to  the 
map/chart  of  activity,  ate  p lctted/appl  ied  all  powerful  earthquakes 
Leqinninq  from  1885  and  the  earthquakes  cf  the  averaije/mean  classes  ot 
ererqy  for  the  latter  3 7 summers  (freir  19  2 9,  the  atlas  of  the 
earthquakes  of  the  USSR,  196  2).  Transition  freir  K and  K is  made 
acccrdinq  to  formula  T.  G.  Rautian  ( 1 9 6 C ) : R -=  4 ♦ 1.8M.  We 

conditionally  considered  that  activity  A,  obtained  from  observations 
during  11-suiamer  period  (1956-  1966),  was  byccne  the  same  as  in  period 
cf  1 63  £ S'—  1 9 *3  5 . Correlation  dependence  they  searched  for  between  the 
average/mean  activity  A on  the  pads  1 6 0 C kmz  in  size/diaiens  ion  and  the 
value  cf  the  earthquakes  which  after  these  area/sites  of  tale  maximum. 

% 

„ It  was  assumed  (Rizn  icherkc,  1966  a)  that  cr  the  correlation 

f curve/graprh  A,  the  maximum  observed  earthquakes  can  be  located 

* 

„ in  the  points  ol  that  range  ci  the  correlation  field  A,  v>r'icl 

lie/ rests  more  left  and  higher  than  the  line  of  the  maximum  possible 
earthquakes  (Fig.  181). 
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Ficj.  Igl.  Graph/diagram  o£  the  dependence  letween  A and  Av*\»y  • 1 

the  earthquakes  which  occurred  tc  1956;  £.  afterward  1956. 

Key;  (1).  Garm.  (5).  It  Khait..  (3).  Illegible.  (4).  Chatkal 
(5).  6 a r e z . (6).  Ary  a i.  k u 1 *.  (7).  Ain.  (A).  Ar  t y shch.  (9). 

Kcshgar.  (10).  Kurshav.  (11).  Ardizhar-  ( 1 i ) . Chiaik.  (13). 
at-thhe.  (14).  Accurate.  (15).  Belcvcdsk.  (16).  Karataa.  (17 
Ken  in.  (18).  Tash- Kurean.  (19).  Pay sun. 
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This  lire  ccaifoses,  thus,  lower  tcundar y ct  the  region,  filled  ty  the 
ctserved  points  (A,  )•  T c lt;  ccrrespcrds  th^  following 

equation:  Ig  AKDi,  = -1.319  4- 0,14  (Kml,  - 13)— 0,014  (Km„-13)’. 

From  the  figure  one  cat  see  that  the  cltaired  ty  us  with  S - 
const  qLdph/uidqraai  of  the  dependence  tetweer  A and  ft-^^  is  sent  it. 
the  tarye  of  the  earthquakes  ct  the  high  classes  of  energy.  In  the 
case  of  S = var  (R i z n ic he r kc , 19fc4  a,  1966  t)  this  does  not  occur. 


When  using  our  procedure  fcr  ccrrelaticr  with  £ = const  tor  the 
regicns  ct  Central  Asia,  the  earthquakes  with  great  to  significance 
^ ccr  respond  tc  the  lcwer  (and  besides  to  almost  identical) 

level  ct  activity,  than  this  shcula  be  expected,  cn  the  strength  cf 
the  ap  pr  cx  i ira  t eiy  straight  pcrticn  ct  the  cutve/gtaph,  corresponding 
tc  the  earthquakes  ot  the  lcwer  classes  cf  eretcy  ft  x /()  -/•/ 

Judging  ly  the  curvature  ct  curve/graph,  pcwecful  earthquakes  can 
cccur  in  the  Iccal  range  net  cf  highest  ccnteir  peraty  activity,  tut 
where  this  activity  ret  lcwer  than  defined  level,  which  appears  as  the 
lcwer  limit  during  wuich  the  powerful  earthquakes  are  still  pcssille. 
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hewevet  it  is  possible  tc  assume  that  a cecttase  in  the  activity,  fcr 
exairple  cn  northern  Tien  £han,  tears  Iccal  ard  t ime/tempora  r y 
character  and  it  occurred  tecause  ot  the  discharge  cf  the  stressed 
state  cf  the  earth's  crust  ir  range  five  cf  strergest  earthquakes, 
which  cccurrod  in  the  beginnirg  cf  century. 
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The  correlation  dependence  between  the  activity,  determined  in  11 
summers,  and  maximum  earthquakes  for  this  period  has  a different  form 
(Fig.  181).  Strong  earthquakes  for  the  latter  11  summers  are 

p letted/applied  by  empty  snail  circles.  Tc  then  corresponds  line  of 

demarcation  ter  the  maximum  possible  earthquakes,  the  shown  broken 

straight  line.  It  is  interesting  that  this  straight  line  is 

a p p rex i na tel y parallel  tc  the  curve/graph,  obtained  by  Yu.  V. 

/*?  1/  If  a / •&-) 

Fiznichenko  (1964  a for  ether  regions  (ccntirucus  straight  lint  ir. 

Fig.  18  1)  . In  this  case,  the  straight  line  Fiznichenko  has  ordinate 
A,  the  same  as  our  curve  in  the  range  approximately  of  those  values 
where  the  size/dimersiens  of  cut  ranges  S = const  the  same  as 
size/d imensiens  of  S = var,  used  Yu.  V.  Fiznicberko. 


Tc  make  any  conclusions  cn  the  basis  ct  this  material  thus  far 
early,  since  used  by  us  the  period  of  observations  (11  summers)  for 
determining  activity  is  small  and  much  less  thar  the  period  of  the 
brecuercy  c£  the  earthquakes  of  the  high  classes  cf  energy, 
plotted/applied  to  curve/graph  as  the  maximum  ir  the  range  three 
crdeLS  cf  energy  K = 14-16.  So,  on  area  S = 16CC  km?  in  the  most 
active  region  - south  Tien  Shan,  where  A = C.76,  the  repetition  period 
cf  earthquakes  K = 14  is  6 summeis,  and  for  K = 16-6C  summers;  in 
nertherr  Tien  Shan,  where  A = 0.09,  for  K = 14-60  summers  and  tci  K = 
16-fcCC  summers. 
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Frcm  correlation  (Fig.  181)  it  is  evident  that  the  earthquakes  at 
k - 16-18  occurred  in  seismic  zcr.es  at  activity  C.C95  and  above,  at 
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>5->C.0«0,  at  K = 14->C.C65. 


When  conducting  this  analysis  data  cn  seisnicity  for  the  latter 
11  suBirets  cn  the  pads  1600  km2  in  s i ze/  c i a e rs  i c r we  conditionally 
ascribed  to  period  into  100  summers.  Between  the  tact,  it  is  possible? 
that  on  such  compar at i vc 1 y snail  pads  the  paraneteis  of  seismicity  can 
strongly  change.  Sc,  it  is  possible  that  y can  prove  to  be  ncre 
either  less  than  the  lasting  average  value  by  1/3,  but  A - 2-3  times 
acre  cr  less  than  the  average.  Cn  tne  larger  areas  of  a variation  in 
the  syesmichncstx,  they  must  be  less. 

Apparently,  during  historical  period  crly  cr  the  small  part  cl 
Central  Asia  had  time  tc  he  revealed  the  earthetakes  of 

. The  used  above  method 
cf  correlation  /ywsvy-  with  s = ccrst  -^the  y'Ovydeleniya  cl 

zones  with  different  values  * obviously,  is  insufficient  toi  the 

successtul  solution  cf  this  problem,  especially  for  large  eartheuakes 

with  isr-il  • 


really/actually  maximum  pcssitle  value 


h 
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The  most  important  representations,  which  lie  at  the  principle  cf 
the  estimation  or  seismic  danger  according  tc  tectonic  data,  corsist 
cf  the  following. 
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neclanism  oi  speed  and  history  cf  strain,  extent  of  the  zone, 
snccaif ass  by  strain.  On  these  factors  it  is  possible  to  ~judqe  the 
tasic  physical  conditions  cf  the  emergence  ci  earthquakes,  the  str 
level  in  the  region  ci  c r ig i n/h ea r t h , tie  elastic  and  strength 
properties  ci  medium  in  cngin/hear  th,  the  vclune  cf  origin/hearth 
and,  ir  summation,,  a possible  quantity  cf  pctertial  energy,  which 
powerful  to  be  isolated  from  origin /hearth. 


Fig.  162.  Tne  diagrams  c£  the  contemporary  strain  cf  crust,  utilized 

•»* 

* t y researchers  cf  the  different  regions  cf  Central  Asia  (thick  lire  - 


discontinuities,  the  thick  r i f le nan/g ur r fc r s ere  act  e usliya). 
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Furthermore,  the  emergence  c£  earthquakes  atfects  insuffici’  itiy 
kncwn  tc  us  ncnumf  ormi  t y ct  the  stressed  state  cf  crust  m ’’ijie  the 


c x te  i t /e  1 enga  t ion  of  the  centuries  lor  whici  is  uven  estimation  ct 
dangtt.  To  us  little  kntti  r aicuc  uilferences  ct  the  physical 
properties  cr  medium  in  seismic  centers  in  cifferent  regions. 

Therefcn  it.  is  cbvicus  that  con  n ur.icaticn/ccnnecticn  between  the 
totality  ct  tectonic  factcii  considered  and  the  seismicity  in 
principle  cannot  be  functional,  i.e.,  the  strictly  unequivocal.  This, 
cc n m un ica t i cn/connec t ion  exists  as  correlation,  previously 
a 1 lew/ assumi ng  seme  deviations  iron'  the  predenirant  relationships. 

Thus,  all  the  estimations  cf  danger  acccrdirg  to  tectonic  data 
att  he  considered  as  pr  cl  a t il  is  + ic.  The  esta  1 1 ishment  of  the 
coefficients  cf  the  correlation  cf  the  totality  ct  tectonic  criteria 
with  seisnicity,  the  determination  cf  the  prctahility  oi  estimations 
ard  their  truth  values,  i.e.,  the  quantitatively  expressed 
authenticity,  are  the  most  important  prctlen  cf  the  nearest 
invest igatiens. 

% 

Let  us  pause  at  the  indicated  evaluation,  criteria  of  seismic 

$ dancer  according  to  tectonic  data. 

ft 

fcun  type  ot  the  mechanism  ct  the  contemporary  strain  cf  crus*-. 
Strains  of  crust,  connected  with  the  acticn  cf  vertical  forces  (Figs. 
162,  I).  By  this  diagram  most  stressed  and  cancerous  in  seismic 
relation  arc  considered  the  lands  withir  which  pass  the  steeply 
! a 1 1 1 r.g/i  nc  id  on  t deep  zones  cf  a iscc  nt  i n u i t i es.  here  mus*-  he  recorded 
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[ redcm  ilia  nt  1 y are  considered  the  discontinuities  ot  the  northwestern 
strike/ccurse  f or  which  the  characteristically  right-hand  directici  cr 
displacement.  As  the  greatest  shirt/shear  ir  Central  Asia,  is 
indicated  ral aso- For gans k i y , passing  alcrg  the  rcttheastern  slope  oi 
Fergarskcgc  spine/tidge.  Cn  the  basis  cf  the  hcrizcntal-shift  diagram 
of  the  strains,  given  cn  the  gradient  ot  the  speed  ot  vertical  iroticns 
cne  should  consider  insufticient  to  evaluate  sey snichesoy  danger. 

Cf  all  proposed  diagrams  ct  the  strair  ct  the  earth's  crust  into 
rewest  and  especially  in  quaternary  time,  apparently,  most  corresponds 
tc  tacts  diagram  X (Fig.  182),  i r.  which  the  nair  role  play  vortical 
ictces.  Therefore  it  is  utilized  subsequently  es  hasic,  hut  is 
exaninea  only  as  first  approximation.  1 h is  diagram  requires 
considerable  mod  if icat i c r ir  the  future. 

The  value  of  the  gradient  cf  the  velocity  cf  the  newest  tectonic 
ncticns  ot  tne  rate  of  the  strain  cf  crust  wes  calculated  ir  sene 

regions  of  Central  Asia  as  the  average  ter  the  last/latter  30-4C  

nil  lien  summers  only  for  a vertical  component.  This  only  possible  now 
characteristic  ot  the  velocity  gradient  cf  velocity  is  too 
ccmroon/gene ral/total.  In  a series  cf  places,  the  proceeding  motions 
aie  considered  insufficiently. 

The  survey  diagram  cf  the  gradient  cf  the  rate  of  the  newest 
notions  in  Central  Asia  net  in  all  its  parts  is  equally  based  and 
requires  further  refinements  (Fig.  183).  From  it  it  follows  that 
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approximately  to  75c/o  ct  acta  ot  the  h ig  h~  n cu  r t a i n part  of  Central 
J LjActfc-'-' I' IC~^  Xkj..  vaXict-v 

Asia  gradient/®#^  correspond  tc  the  deep  zones  cf  discontinuities. 


Ey  tracing  such  zon es  beycnd  the  limits  ct  the  range  of  making  more 
active,  it  is  possible  tc  see  that  the  velocity  gradient  of  velocity 
in  then  very  it  is  strong  (1C  times  ard  note)  it  decreases  about  the 
kcur.uary  of  the  region  of  making  more  active.  Consequently,  the  same 
zones  cf  d i sc c t t inu i t ies  within  the  limits  cf  platform  are  less 
dangerous  in  seismic  relation,  than  in  the  range  cf  making  more 
active. 
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Within  the  range  or  making  more  active  it  is  p ossicle  tc  isolate 
several  types  ot  large  zones.  Ir  lirst  type  zcies  almost  on  their 
entire  area  is  state/estatlished  the  high  value  cf  the  velocity 
gradient  of  velocity  (3»10-9  and  1»  10-fl  qcd-1).  For  example  such 
zones  is  drawn  from  Alma  Ata  to  Frunze  alcnc  the  northern  border  cf 
Tier.  Shan  with  platform,  along  the  south  tcraer  ct  lien  Shan  from 
Cushante  through  the  Alayskuyu  valley  irtc  Aksu;  the  third  zone 
surrounds  the  Pamirs  from  northwest,  north  ard  rcrtheast. 

I n second  type  larjf  zones  considerable  arte  occupy  the  sections 
with  the  low  values  ct  gradient  ( 3 • 1 G — ard  1«1C~9  god-1).  The 
internal  structure  ot  these  zcr.es  variegated,  they  consist  cf  numerous 
small  sections  with  the  different  value  cf  qradient  (for  example 
1 urkestanc-Zaratshanski ye  mountains,  Fs ke ms kc-C h e t ka 1 ' sk iy e mcurtairs, 
Narynskaya  ba sin/de ptessicn , Feiganskaya  basin/depression,  etc.).  The 
less  weighted  mean  value  cf  gradiert  in  second  type  bands  makes  them 
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c r.  the  whole  seismic  less  dangerous,  than  fitst  type  tands. 


Subsequently  on  the  basis  ci  the  measuremer. ts  of  the  heights  ct 
terraces,  is  necessary  research  cn  the  velocity  gradient  of  velocity, 
avetage/mear  fcr  a quaternary  period  anc  its  epochs,  and  alsc 
det  er  m i ration  Ly  the  geodetic  irethcds  cf  the  velocity  gradient  of 
velocity  tor  the  time  intervals,  measured  fcr  years  and  ny  dccaces. 


Eage  362. 

Cn  the  Lasis  ci  data  on  the  velocity  gracier.t  cf  velocity,  will  Le 
obtained  the  reliable  information  about  seismic  danger  (Gzovskiy,  the 
N i k c r:  s , 1 56  £)  . 


Eesides  the  velocity  gradient  ci  velocity,  which  everywhere  dees 
net  succeed  in  measuring,  ere  slculd  krew  ar  additional  two  val ues, 
which  make  similar  physical  sense.  This  is  the  citference  in  the 

s ax i amau spj-frds at t he mo. tier  c-t -a-d-j-a-csn  t tc  c t o r.-i.c — zenos — (lumps) — a~B~& 

the  rate  cf  growth  ct  the  anplitude  cf  disc c rt  i r.  u i t ies.  Each  of  these 
two  values  indirectly  characterizes  the  gradient  cl  the  rate  cf 
motions,  i.e.,  the  deformaticr  late  cf  deformation  and  the  connected 
with  it  value  cr  shearirg  stresses  in  the  earth's  crust.  ir  first 
type,  zones  difference  ir  the  average  maximum  speeds  for  30-40  million 
summers  reaches  to  200  meters  per  million  summers.  The  amplitude  cf 
displacement  cn  the  majority  ct  d iscc r t i r u i t ie £ ter  newest  time 
usually  mete  than  5 «m,  sometimes  reaches  1-S  km.  In  second  type. 
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zcnes  difference  in  the  maximum  speeds  is  usually  less  - IOC  meter  per 
million  cl  summers.  The  amplitude  cf  displacement  cn  discontinuities 
tci  newest  time  is  1 km  or  less  (it  is  rare  3-4  km). 

The  separation  cf  large  zones  into  two  types  is  conducted  cn  a 
series  cr  the  approximate  quantitative  criteria.  Is  noted  the  large 
canget  or  tirst  type  zone  in  comparison  with  seccnd  type  zones. 

History  of  the  strain  cf  crust.  The  individual  characteristics 
cf  the  histcry  of  strain  and  structure  cl  each  zcne  dc  not  find 
expression  cn  the  map/chart  cf  the  gradient  cf  speed  (Fig.  183) , i.e., 
they  are  insufficient  tc  evaluate  seismic  danger. 

North- 14  n ywanska4  zone  (see  Fig.  16C,  I-STi»)  it  differs  in  terms 
cf  the  almost  constant  duty  cf  motions.  Here  tie  sign  and  the  average 
value  ct  gradient  virtually  dc  ret  change  during  prolonged  period  of 
time. 

i J-WtuTJ 

The  souther n-t4 rb warska4  zone  (I-HTh)^  is  characterized  hy  the 
large  inconstancy  of  the  sign  cf  gradiert  in  space  and  time  cn  its 
ccaiBon/general/total  high  level.  Therefcre  the  existing  within  it 
sections  witn  net  the  very  high  value  cf  gradient  are  seismic  very 
cangercus.  The  real  contemporary  value  cf  gradient  can  he 
ccnsideratly  higher  tnar  the  average. 

C hat  ka  lo-Fergansk  i y a zcne  (I~*e-f)  ( d i f fe  ts  ir  terms  of  the 
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alternation  or  sections  kith  the  sharply  diftereit  value  of  the 
gradient  of  the  speed  of  vertical  notions,  the  reliable  siq n/cr iter ia 
ct  recent  shift  displacement  into  hcrizental  directicn  along  the 
s t r i ke/ cour se  ct  zone  and  an  especially  wide  development  of 
discontinuities.  which  irtersect  it  across  ct  ctliquely.  All  this 
increases  the  seismic  dancer  ct  this  zere  in  comparison  with  the 
danger,  evaluated  in  one  average  value  cf  the  velocity  gradient  cf 
velocity. 

The  greater  the  chanqe  in  s t r i ke/cc u r se , sicn  and  the  deformation 
cate  cf  deformation,  the  higher  seismic  career  ct  territory. 

Value  cf  tectonic  zones  with  the  hcnogerecus  deformation  or 
crust.  In  first  type  zones  narrow  helt/zcnes  with  the  uniform 
ccrditicns  ct  strain  is  drawn  on  ICO-iOC  km  il-SIk,  1-HTw) . In 
Chatka 1 c-Fe rg anskoy  zone  the  uniformity  cf  the  conditions  is  retained 
ir  extent/e longation  10-50  kn,  in  Tadznik,  Fergerskcy  and  Narynskcy  - 
less  than  100  km,  in  lu r kest ano-Zar a t s h a ns kc y - etcut  100  km. 
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Fig.  163.  The  comparison  ct  the  diagLan  ct  the  ciadients  ot  the 
cveLcige  speed  c£  vertical  teeter  ic  novelette  £ci  newest  tii.> 
(comprised  E.  N.  Niicclaev)  with  the  map/chart  c I the  epicenters  cf 
earthquakes.  Value  cf  ttc  gradient:  1 - 1»10”8  god-1  and  mote;  2 

fren  3 • 1 u—  9 to  1 * 1 0 ” 8 god”1;  3 - frem  1 • 1 C~  ^ tc  2«10”9  god-1;  4 - 
3 • 1 C” 1 c tc  1 • 10” 9 god”1;  5 - from  1«1C”1C  tc  3«1C”«o  god”1;  f>  - le 
1«1C”19  (so  ismclogical  data  the  same  as  in  fig.  IbO). 
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Ar:  increase  in  the  si ze/d i me rsi cns  ct  zcnes  v.  i t i the  constant 
conditions  cf  the  strair  cf  crust  is  the  s i <5  r./c  r it  e r ion  of  the 
intensification  of  seismic  a anger. 

Cards  cf  the  first  category.  The  high  values  cf  the  velocity 
gradient  of  velocity  almost  are  everywhere  mete  1«1C-9  god-1. 

Numerous  contemporary  discontinuities  cut  here  ertire  earth's  crust. 
The  length  cf  many  of  them  is  measured  fy  hurarecs  of  kilometers.  The 
amplitudes  of  aisplacement/mcvement  over  discontinuities  in  neogen- 
guaterrary  time  reach  to  7-9  km.  High  tectcric  to  podvizhnet*  was 
preserved  also  in  contemporary  epoch  (latter  IC^COO  summers).  triform 
conditions  are  olserved  in  hards  by  the  width  cf  dozen  kilometers 
iscmetimes  tc  150  km)  ano  by  length  1CCC  km  and  mere. 

All  bands  of  the  first  category  must  enter  intc  the  zone  ct  the 
seismic  danger  of  zemletyaser  iy  with  if  — (9  —I']  • since  in  many 

sections  of  the  first  category  occurred  such  earthquakes. 

Lands  ct  the  second  category.  The  gualitative  difference  in 
sections  and  their  uritirg  hands. ct  the  seccrd  category  is  the  fact 
that  they  pass  along  the  heurdaties  of  the  structural  elements  cf  the 
crust  cf  lower  order,  than  the  sections  and  the  hands  of  the  first 
category.  fees pecti vel y , the  extent  of  sections  end  hands  of  the 
second  category  approximately  is  twice  as  shert,  tut  width  is 
considerably  less.  It  is  assumed  that  and  the  penetration  cf  these 
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bancs  at  depth  is  also  less  than  of  the  first  category.  The  amplitude 
ct  the  relative  displacement  ct  the  structural  elements  of  crust, 
divided  by  the  sections  cf  the  second  category,  time  into  two  is  less 
than  of  those  which  were  divided  by  the  bards  ct  the  first  category- 

In  summation,  it  is  possible  that  the  frequency  of  catastrophical 
earthquakes  in  the  bands  ct  the  second  category  at  least  2-h  tin^s 
lower  than  in  the  bands  cf  the  first  category,  and  can  comprise  to  one 
earthquake  into  103  summers  cn  area  1CCC  km2.  Ir  principle,  the 
emergence  u the  Hands  ct  the  second  category  cl  earthquakes  with  k = 
17  is  possible. 

The  bands  of  the  second  category  cr  the  average  must  correspond 
tc  zere  with  = 14 -/s’  , since,  it  is  assumed  that  the  frequency  cf 

earthquakes  with  K = 17  in  then  is  is  very  lew. 

Eands  cf  the  third  category.  The  predominant  value  of  the 
velocity  gradient  of  velocity  is  considerably  less  than  in  the  bands 
cf  the  first  and  second  categories  - from  1*10-9  tc  3*1 0— 1 0 god-1. 

D iscc n t in ui t ies  reacn  length  less  than  ICC  km.  The  amplitude  or  the 
newest  disp  lacement/mcve me rts  over  d i see r t i r ti t i es  is  usually  less 
than  1 km  and  cnly  rarely  1-2  km.  Extent  cf  quasi-hcmogenecus 
secticrs  1CC-200  km.  The  lands  cf  the  third  category  are 

included  sections,  which  are  located  mainly  cn  the  periphery  cf  the 
range  ct  making  more  active  where  the  tiarsiticr  ftem  it  to  platform 
range  along  the  postiraniya  cf  tectcnic  zonality 


is  more  or 
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gradual.  On  the  northern  tcrder  ot  Tien  Star,  the  transition  iron  the 
range  cf  making  more  active  tc  platform  is  realized  sharply  and 
transversely  the  strike/course  of  tectcric  zonality;  therefore  here 
the  bands  of  the  third  category  occupy  less  eree. 


Cr  the  map/charts  of  seismic  division  into  districts,  they  or  the 
average  must  correspond  tc  zone  with  * However,  in  the 

region  cf  Chiili  in  1929,  is  recorded  zenlecryaseniye  with  K = 16. 


Eands  or  the  fourth  category.  The  lew  value  cf  the  velocity 
gradient  of  velocity,  is  less  1 • 1 0~ 1 ° gcd~l,  and  small  amplitudes  of 
displacement  cn  di sc entinui t ies , in  newest  time  rarely  reaching  tc  500 
m,  are  char acter ist ic  fer  the  platform  sections,  moved  away  from  the 
range  cf  makirg  more  active.  In  such  sections,  which  occupy  vast  area 
in  the  territory  of  the  USSR,  it  is  net  reccrdea  earthquakes  with  h > 
12  (Table  23)  . 


Cn  the  basis  of  sign/criteria,  each  secticr  on  the  map/chart  cf 
Central  Asia  is  related  tc  ere  cf  the  characterizafcle  above 
categories.  The  sections,  which  obtained  identical  estimation,  are 
fused  into  tne  overall  se y smote k ton  iches ku y u hare  of  one  category 
(Fig.  ICO)  . 
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Taile  23-  Characteristic  cf  se y smo tek t c r ic h es k i kh  sections  ana  tanas 


cf  different  categories. 


£ T C WTjMlJlpHJMWCCk  M6  X>p«Kl t'pHCl  Hktl 

If  H.  bi  CkOpv>CTH  HUUfHUIXI  IbkW.tHHft 

I C 9 ) **acTHU*  3ohu  Mcueflujux  pa2p: 

-:sob 

p-  | (s) 

jw.ikCMyt^bK.,  »padtzod 

CL) 

o6uwt.uA.  tpad/zod 

C)MMap. 

/CM 

i.IHUI  r^>  njVcTH- 

P*H.,  HU 

ft) 

UiHpHM*,  KM 

l . 1 

I ‘ > 1 • 10”“ 

3-1 0“9 

1 

>5 

>100 

15-30 

ii  ; > i • io~8 

3-  ID”9  ■ 

<5 

<100 

10-20 

III  j 1-10”“ 

1 -ID”9 

< 1 (peAKO^“, 

<130 

10 

Ao  2) 

IV  ; 1-I0”9 

3-  ID”10 

<1  (pCAKOf/O 

<100 

10 

1 

ao  0,5) 

1 

hart  ro- 
pwa 

i f ^ O^HiaeMu-  xapaxiepHCTincH  ce Acmmwmocth 

UiJic*c  ■ ywaciKOB 

1 

V_  MaKCMMS.IbHUe 

rcpHOU  nouTopae- 
uocth  :«cm  idpsce- 

0 3)  hM9 

a m | 

km 

^MarHHtyia,  M |llRcprHS(  due 

K | 

1 T 

1 

( 

1 >1030 

75-150 

>7>/s 

> 1015 

15 

10! 

ii 

ill  Hi 

100  - 250 

<7>;. 

<1015 

15 

105 

HI 

1 

500 

150  -500 

<7>;s 

<1015 

15 

10* 

IV 

! <500  | 

150-500 

<4'/3 

<10'» 

12 

<I(>1 

Key:  (1).  Pc-ctono  p h ysical  characteristics-  (2).  Categories-  (3). 

the  gradients  cf  the  speed  cf  the  newest  metiers-  (4).  the 


particular  zones  of  the  newest  discc  nt  i ru  i t ies  . (5).  is  laxnui.  , 
gtac/gcd.  (6 ) . usual,  qtad/god-  (7).  sunaar-  amplitude,  km.  (d)  . 
length  on  prostiran.,  km.  (S).  width,  km.  (1C).  (it  is  rare 

tc  ).  (11)-  Expected  characteristics  cf  seismicity.  (1*-).  tr. 

s ize/d  i ne  ns  ic  r.s  of  bands  and  sections.  Il*a).  maximum.  (13).  *•« 

period  cf  the  frequency  cf  earthquakes-  (14).  length.  Km.  (15)  . 


nagrituda,  h.  (16) 


energy,  J 
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The  reliability  or  the  position  cf  the  Uric  t-uges  ot  dirferent 
category  is  net  everywhere  identical.  It  is  determined  by  the  legree 
cf  the  contemporary  study  cr  geological  structure  and  tectoiics  cl  tr 
eitterent  regions  ot  Central  Asia  and  hy  tie  completeness  of  tne 
quantitative  cnaracteristics  ci  the  newest  ard  c cr,  t em  por  ar  y metiers  c 
the  earth's  crust.  Significant  need s ta t kc u is  the  absence  cf 
ins  tr  urrent/tccl  data  on  the  cent  ere  p era  r y vertical  and  gori  zor. ga  1 ' r y kh 
ucticrs  cf  the  earth's  ertst. 

A 

* 

SEISMIC  DIVISION  INTC  DISTEICTS. 

Estimation  ot  the  seisuic  aanger  cf  the  zeres  cf  "its  own" 
earthquakes.  With  seismic  division  into  districts,  besides  /fvv,  ^ y,  cr 
• is  necessary  the  determination  cf  the  maximum  intensity  cr 
jelts  cn  surface  7T>>0y  , slice  hy  the  crly  c ha  i ac  tor  ist  ic  cr  seis::ic 

danger  is  at  present  the  maximum  intensity  cf  jelts.  According  tc  N. 
A.  Vvedenskcy's  data  (1962),  ir  Central  Asia  the  jelts  into  S balls 
were  observed  during  earthquakes  ftem  K > 16;  6 tails  with  K > 15  ar  t 
7 halls  with  K > 13.  Thus,  hy  knowing  X fer  a zone,  it  is 

possible  to  evaluate  from  "its  owr."  earthquakes.  When 

evaluating  , one  shcula  aociticrally  consider  the  protatle 

frequency  of  such  events. 

Cn  the  map/chart  of  the  seismic  divisicr  irtc  districts  cf  M.e 
USSF  fer  the  majority  cf  zeres,  tc  hall 'ret'  corresponds  to  the 
repetition  period  ot  earthquakes  with  ft ^ ^ , one  time  in  50C-15CG 
summers  per  the  unit  cf  area  cf  zene  1CCC  km*  (Medvedev,  1 9 6 h ) . in 
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dccciddnct  nth  this  anting  deteririoat  icr  fee  d -tone.  I t u 
consider  the  ear  thq  ua.\es , which  [toceed  net  thirrer  than  one  tine: 
1CU0  summers  taking  intc  account  unit  cf  area  1CCC  km*. 
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Talle  24.  Seisroologica 1 and  tectonic  criteria  icr  the  isolatior  cf 
2cnei  with  the  different  intercity  cf  jelts  with  syesmiches kom 
divisicr  intc  districts. 
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Key;  |1).  Zener,  of  intensity  on  the  map/chart  cf  division  intc 
districts.  (2).  Types  cf  the  ccnfcinat  icn  cf  se ymicheskikh  and 

tectcnic  data.  (3).  K-^^y  for  a zone  for  1865-1968.  (4).  Alu  cn 
1CCC  ka2  fer  1 year.  (5).  cn  1CC0  ka2  ir  1000  summers  cr  the 

cuLve/graph  cf  frequency.  (t).  category  of  tares  according  to  _ 
tectonic  data.  (7).  Nane  ci  zenes  ir  fig.  18C.  (6).  STX*.  (c). 


H-f-ir.,  ( 10) . ChF.  (11).  kes1 
(14),  chiili.  (13)-  kest  y 


st  ST<t  (12). 


(12).  £E  p.  (13).  East  7*. 
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her  determining  the  qua  n t i ta  t i ve  estimation  ct  seismic  danger,  he 


conducted  the  comparison  ct  three  groups  cf  oata  cn  each 
quasi-hcmcgenecus  zone. 

u 


Se ysmote k t onicheski ye  data  cn  powerful  earthquakes  include 
nak r cse ysmichesKiye  descriptions  ct  the  destructive  consequences  cf 
powerful  earthquakes,  i ns t r u me n t/ tcc 1 data  cr  powerful  earthquakes  ana 
constructed  or  them  map/charts  ct  the  epicenters  cf  powerful 
earthquakes  and  map/chact  it  izcseyst.  In  view  ct  tne  small  tine 
irtetval  foi  which  are  assembled  data  cr  powerful  earthquakes,  in  is 
necessary  tc  utilize  cfcser vaticns  cf  weak  earthquakes. 


Se ysmost a t is t ic hes k i y e data  cn  weak  earthquakes  were  utilized 
curing  the  delineation  cf  the  zone  cf  equal  seysnichekoy  danger  and 
graphing  ct  frequency  tc  evaluate  * 


Seysmotektonicheski  ate  data.  Because  cf  tectonic  data  are 

refined  the  boundaries  ct  quasi-hcmcgenecus  sections.  During  tie 

determination  of  the  maximum  intensity  in  each  zcne,  were  accepted 

irtc  consideration  the  naxinun  energy  cf  earthquake  after  it 

fjC-'loc 

»hchC—  > d d , contemporary  seismic  activity  and  tectonic  data  (Table 

/ 

2h)  . 


In  the  majority  of  cases,  tie  estinaticr  ct  danger  according  tc 
seismclcgical  data  Q coincides  witt  the  ustiicticn  of  danger 
according  tc  tectonic  data  CT  : 


P A Gii 


However  there  i 


If  se ism  clog  ica  1 


tasec,  tier  it  is  equate]  tc 


consistent  te  k tono-  se  ismc  leg  ica  I estinaticr 


So,  the  zone,  pr ckh cd yash a y a fren  Nanarigana  n0  Andizhar.u 


is  ccnsidereu  g-scale-nunber,  although  according 


tc  tectonic  data  it  is  related  to  the  seccnc  category 


If  the  reliability  cf 


estimation  is  low,  ther  as 


imultaneous  estimation  is  accepted  the  hall,  intermediate  between 


s e is  m c 1 eg  ica  1 and  taktonicheskoy  estimations 


Sc,  in  lower  current  rjrcf  Sytdar'ya  m the  region  of  Chilli  in  spite 


cf  the  existence  of  one  epicenter  with  K 


m a x l m u n 


lcwert a/ reduced  hr  cm  S tc  7 balls  in 


intensity  on  map/chart  i 


connection  with  the  weak 


e r £ n 1 c 


region  an 


reference  tc  III  to  category  according  tc  tectonic  data  (case  7a 


Tat  le 


for  which  O 


There  are  also  zone 


These  zones  obtained 


the  simultaneous  estimation,  exceeding 


eisaclccical  and  equal  cr  1 


tectonic,  OtT<0T* 

related  to  I cr  to  II  categctie 


zone 


but  ir  it  ace  net  noted  earthquake 


with  K > 15  (9  balls  and  mere) 


ther  the  deterroiraticn  02  the  maximum 
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irtersity  causes  difficulty.  In  these  cases  taking  into  account 
tectonic  data,  the  intersity  cl  zone  rises  ir  comparison  with  the 
irtensity  of  the  most  powertul  earthquake  which  sometimes  ncted  in 
this  zero.  as  an  example  can  serve  the  regicn  cf  central  Tien  Shan, 
which  is  related  to  8-scal e- n uml e r zone,  alticuch  to  us  is  krewr  only 
ere  earthquake  by  the  force  cf  7 tails. 


It  is  important  to  emphasize  the  inevitability  of  the  existence 
cf  such  zones  lor  which  the  estinaticr  cf  (larger  according  to 
se  i s tr  c leg  ica  1 and  tectonic  data  must  net  coincide.  This 
rcrccincidence  can  have  different  teasers.  Easic  is  nonconformity 
tetweer  the  stressed  state  and  the  strains  cl  the  earth's  crust  during 
the  last/latter  decades  (cn  which  depends  the  contemporary 
characteristic  cf  seismicity)  and  the  characteristics  of  strains  aria 
stresses  of  crust,  average  ter  milleniums  arc  tiillincv  of  summers  ( 1: y 
recorded  metneds  of  tectonics).  Can  have  c value  also  the  different 
degree  cf  the  stuuy  of  seisnicity  and  tectcrics. 


The  account  or  the  propagation  cf  "cits  according  to 
| y seism clcqical  data.  because  cl  the  knewr  laws  cover ninq  damping 

t ► 

seismic  osc  i 1 lat ion/v inrat  ic ns  with  re n c va  1/di s t ance  from  epicenter 

I 

(Pedvedev,  libd),  it  is  pcssitle  to  fulfill  the  following 
constructions  cn  tne  boundary  of  twe  zones  with  cifferent  seismic 
t danger.  Let  us  assume  that  in  zone  with  larce  danger  occurs  the  most 

powerful  earthquake  from  epitsertrm  of  very  lane  edge.  Then  jelts, 
equal  intensities  in  epicenter,  are  spread  tc  the  determined  distant 

I i 
* 

fl 
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into  the  less  danjercus  zone  where  such  powerful  their  own  earthquakes 
cic  net  appear*  Still  further  ficm  epicecter  are  arrange/located 
consecutively  the  hinds  c £ the  propagation  cl  less  intensity.  cne  cf 
then;  rr  intensity  rs  equal  tc  their  owr  earthquakes  of  lf*ss  dangerous 
zete.  Tne  nearest  tc  epicenter  boundary  ct  this  hand  is  accepted  as 
the  final  banc  edge  cf  different  darger  cn  the  aap/chart  of  seisnic 
divisici  intc  distnets  (Fig.  Ifch). 

Account  cf  the  propagation  of  jolts  acccrdirg  tc  tectonic  data. 

Tc  the  tectonic  factors,  which  affect  the  propagation  of  seisnic 
cscillaticn/vib rations,  they  are  related: 


111  ■ •'< 

EASE 


1.  Fo wer /t hie k ness  of  the  ccverinc  cf  the  unconsolidated 
sedimentary  rocks,  which  possess  powerful  wave  absorption,  and  the 
composition  of  basement  recks  with  different  atserption.  The 
ccncre  te/specit  ic/actua  1 values  cf  the  linits  cf  pc  wer/thic  kriess  and 
the  corresponding  tc  them  characteristics  ct  weakening  jolts  with 
distance  thus  faL  yet  determined. 


f 


*.« 

i 


* 


* 

\ 


2,  St  nke/cou  rse  and  the  degree  of  the  strains  of  layers,  folds 
and  d i scent,  in  ui  t ies . At  cpedelennom  distance  from  the  epicenter 
transversely  cf  st r i xe/ccu r s e , the  jolt  cn  tte  average  is  to  1 tall 
less,  chim  at  the  same  distance  along  st t i k e/cc u rse . 

3.  Larje  deep  zones  of  di scon t i nu i t i e s . Luring  the  prcpacatici 
cf  seysmichescy  wave,  they  especially  strongly  are  absorbed  during  the 


* 


P •* 
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Cata  relative  to  that,  cn  hew  many  tails  c£  esc  1 llation/vibraticr  can 
te  attenuate/ weakened  by  suck  zeres  until  are  generalized. 


The  detailed  account  cl  the  enumerated  tectcnic  factors  still  not 
rtered  mtc  practice. 


General  characteristic  cf  the  map/chart  of  seysmor ayon ir evariy a 
(Fig.  184).  n ine-s ca le- nu n t e r 2cre  xrcludec  all  regions  where  in  the 
past  already  appeared  earthquakes  with  K = T € — 1 £ and  activity  a , 0 > 
C.5.  In  this  zone  enter  alncst  ty  pillar  tie  tends  cf  I category  cf 
canger  according  to  tectcnrc  data.  Bard  edges  are  almost  everywhere 
ncvfcd  aside  frem  it  izoseyst  9 tails  cf  past  earthquakes. 


Fctce-eight.  zone  has  epictr+ets  ct  attkguekes  with  K = 15  ar.d 
activity  0.C5  < Al0  < 0.5.  It  m essence  teruerdes  with  bards  11 
category  in  tectonic  data.  Tbe  Izoseysty  cf  d kails,  with  the 
exception  of  the  little- krewr  region  cf  Chilli,  nowhere  pass  after  thy 
appariters  cf  this  zone. 


In  "-scale-number  zere  are  noted  the  epicenters  with  K < 1u.  The 
seisiric  activity  A,0  usually  less  than  C.C5,  tut  ty  places  rises  tc 
0.5.  The  large  part  cf  t k e zone  is  arranged  in  tanas  III  category, 
tit  scnetimes  coincide  with  lands  II  category  ir  tectcnic  data.  With 
the  exception  of  the  region  cf  Chilli,  the  zone  has  an  izoseysty  of 
past  earthquakes  not  above  1 tails  intensity. 
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CCNCLUE  IONS. 

1.  Tashkent  is  arranged  in  the  zcre  cf  tfce  boundary  of  the 
region  cr  the  newest  makings  mote  active  of  tectcr.ic  motions,  (y 
secant  with  respect  to  tectonic  zcrality.  This  seismic  dangerous  zone 
is  drawr  Ilcui  Tashkent  tc  Samarkand. 

2.  Many  most  dangerous  zones  can  net  have  cn  surface  the  large 
numters  of  cutcrops  cr  tectcric  disccr t i i ui  t ies  (northern  pednozh'ye 
cf  Kirghiz  spine/ridge.  Pritashken^skaya  plain). 

Existerce  at  the  depth  cf  tectcnic  discontinuities  can  be 
revealed  with  the  aid  cf  different  geophysical  methods. 

3.  Is  necessary  the  further  development  cf  the  procedure  tor 
seismic  division  into  districts.  Taking  irtc  acccunt  the  special 
urgency  of  this  guesticn  ter  the  regions  cf  Tashkent,  Alma  Ata, 
frunzfc,  buildings  of  high  e m t a n k men t s , expeaiently  during  the  basis 
new  are  given  cn  seismicity,  tectonics,  structure  crusts  taking  into 
account  systematic  de ve lc p me r ts  tc  compcse  tre  nap/charts  of  the 
seismic  division  into  districts  cf  Central  Asia.  One  should  sc-l^ct 
the  tepegraf lenesuyu  principle  cf  larger  scale,  fer  example, 

1:1CCCCC0,  which  will  make  it  possible  the  mere  full  to  consider  data 
cf  the  epicential  ex ped  i t i c r a r y studies  which  tc  insufficient  degree 
are  used  during  the  composition  of  the  last/latter  version  cf  the 


Bdt/chatt  ct  se ysrno ra  yen i tc  v am  ya. 

4.  int-  existing  ia;/chait  ot  j- •- i r;  n i c division  into  districts 
mutt  t*  refined  by  the  acre  lull/totdl/ccntlete  ayj.ee mo nt  of  ^he 
esti nations,  fused  on  se  is  ire  1 cy  i c a 1 and  *!ec  tcnic  data.  Specifically 
lequire  review  the  reyiens  cf  Chiili,  Lerinafad,  hurray-thbe. 
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Chapter  11 

SEISMICITY  OF  THE  TERFITCFY  CF  GZEEK1S1AN  /l  h E HISTCFY  OF 

l i 

INVEST  1GATIONS. 

Earthquakes  in  uzsekistar  are  krcwr  lcng.  however,  the  accumulation 
cf  the  systematic  lnformaticr  atcut  then  is  iritiated  only  in  the 
second  halt  ot  the  xix  century.  The  i n f c r it  a «■  i c t atcut  the 
a t r an g e me n t/pe r muta t icn  cf  the  seisnic  centers  cf  earlier  periods  is 
connected  with  the  history  cf  the  population  oi  lurnestan  edge. 
Theretcre  tc  us  send  the  renainder  separate  data  cn  the  effect  cf  the 
pcwerful  jolts,  which  revealed  in  the  most  settled  places.  The  first 
cf  the.  knew  i here  earthquakes  is  mentioned  ir  the  "catalog"  cf  I.  V. 
Cushketcva  anc  A.  A.  Orlcv  (1893)  as  " se n ides y a t id ne vno ye  earthquake 
ir  T ra r s- hy di c x yane " - tc  present  Bukhara  - in  818  r. 


Ir  d38,  according  tc  the  "enumeration  cf  earthquakes"  A.  A. 


has  preserved  the  i rit  e i r up  ted/ f r ag  ir  e n t a r y i r f cr  mat  ion  ahcut  the 
destructive  earthquakes  cf  er.d  cf  XVIII  anc  ct  the  first  halt  of  the 
XIX  certuty.  In  17g7-17SB  "in  I*  a ver  a na  k h r e recurred  great  earthguak  f 
which  it  not  bygone  lloi  immemorial  times.  So,  ir  st. renjtli  Ur  rut,  ir. 
the  region  ct  Samarkand,  all  ccrrttrcticr  ct  tale  are  invert.!  _c  that 
ever  the  piece  of  wall  clay  (by  weight.)  in  fclsira  tr.er<  could  ret  tc 
found"  (Semencv,  19  5 8)  - "In  iBwl  or  in  the  followin'  byjone  the 
earth g rake  in  Bukhara  was  extended  to  Samarkand,  where  it  destroyed 
tewers  ulug-tc  Beck's  mecrese"  (nuskets,  Crlcv,  1 f 9 3) . 
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It  tygcr*-  sc  terribly  and  tested  by  the  population  c£  calamity  sc  ai^ 
great,  that  according  tc  cf  eyehitness,  "in  all  centuries  and  times 
nothing  similar  anyone  tested  net  saw.  fan y houses  is  bygone 
destroyed.  Peculation  constructed  to  itself  huts  Ircm  r^ed  and  in 
t ten  habitable;  in  mountains  many  families  olsctled  the  ear tl/g round. 
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Fig.  1FC.  Kar/chact  cl  the  (cv.erful  earthquakes  of  Uzbekistan.  1 - l 
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Scil  ctenta  wide  anu  iron  there  kith  rcise  it  eitty  ! flier.  vatcr; 
katei  cl  grcc ve/passes  and  creeks  toiled  as  in  teller,  ar.  i »t<y  : 
cn  the  eart h/ground.  The  Tclchiki  anc  the  jclti  ct  scrl  continue  : 
a any  days  during  the  pest  ct  months"  (Sttencv,  IS  58). 

In  the  second  halt  the  XIX  century  appear  tie  descriptions  ct 
S€p ar at e/ inci v idual  powerful  earthquakes  arc  their  catalogs 
|Chere vanskiy,  1868;  Ecrzna,  1668  ; Severtsev,  1866;  muskets,  18  91  ; 

auskett  Orlcv,  1893;  Leoncv,  1698  , 1899),  I r.  the  teqinnir.g  the  XX 

certuty  are  published  systematic  catalogs  (cherryshev,  etc.  1910; 
Earthcld,  1S0C;  Bottger,  1929). 

The  more  regulated  in  formation  atcut  earthquakes  in  Uzbekistan  we 

find  ir  V.  N.  Spesi vtso vc y 's  wciks  ( 1 9 3 5)  ; ty  V.  N.  Spesivt seva , (;.  F. 

Ect  and  V.  V.  Fopova  (1941);  N . A.  Khalfin  (1949);  ty  Ye.  M.  Eutcvskcy 

(1948)  ; 6.  F.  Fot  (1  9 49).  In  the  nest  ccnplete  ar. d systematized  term 

cf  the  information  about  the  powe-rtul  earthquakes  cf  easterr 

Uzbekistan,  arc  contained  ir  the  wciks  cf  Ye.  f.  Putcvskoy,  A.  T. 

fidee  et  al.  (1961)  and  by  Ye.  K.  Eutcvskcy,  by  A.  I.  Zakharova,  V.  K. 

Icdko  ct  ai.  (1964).  The  given  works  are  placed  as  the  basis  ct  the 

k 

censtruction  ct  the  nap/chart  ct  the  powerful  earthquakes  of 
Uzbekistan  (. ig.  185).  Cr  it  rcr  the  earthquakes  cf  the  past,  is 
given  cnly  the  lower  Unit  cf  intersity.  Ci  all  existing  at  present 
krcwl edges,  strongest  ip  territory  cf  the  Zlzbekistana  of  tale  the  9- 

! 

scale- rum  ter  earthquakes  cf  1209  in  Khcrezire,  cr  1821  in  bergane,  1502 
ir  Atdizhane  and  1907  in  Karatage. 
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A greatest  quantity  ct  earthquakes  - 7-6  tails  occurred  in 
terganskcy  valley.  As  it  octet  Ye.  r.  futcvsKaya  (1961),  eficerters 
cf  these  earthquakes  are  arranged  mairly  ir  rarrcw  band  along  current 
r.  Karadar'ya  on  the  line  cl  Kurshat-Arcizh  cii -Namangan.  Their 
crigir./hear ths  more  cr  less  regularly  migrate  in  time,  moving  free  rhe 
east  to  west  and  back,  which  is  explained  by  the  author  by  the  life  of 
tectonic  jcints  in  this  reqicn. 
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Ate  siice  olden  tines  krcwi  tne  facts  cf  the  manifestation  cf 
pcwerlul  earthquakes  to  7-6  tails  ir  Tasiikert:  during  February  1ti6ri 

(7  tails),  during  April  1666  (7-6  halls),  cutinc  Jure  1924  (7  balls), 

during  April  1966  68  balls).  Their  epicenters  were  located  1 ct h in 
adjacent  more  seysmichnykh  ranges  aid  ir  the  city  itself. 


Figure  185,  shews  alsc  the  powerful  earthquakes  cf  the  nearest 
epicertral  zones,  which  are  ar  i ai.ge/lcc  c t e d ct  the  boundaries  or 
republic.  This  9-scale- rum  ter  Cfcatkal'skcye  earthquake  (1996),  wt.ic! 
revealed  in  Tashkent  wrth  the  fcrce  of  7-8  tells,  and  the  earthquake 
cf  1925  in  Cniili  with  prctatle  force  ir  the  epicenter  of  8-9  balls, 
tut  in  Tashkent  - 4 balls. 


1 r.  s t r ume  n t/tool  observations  or  the  eatthquekes  of  the 
rrvestigated  territory  are  initiated  freir  1511,  when  on  Central  Asia's 
tirst  seysmichekoy  station  "Tashkent"  ct  tale  are 
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established/installed  the  seismographs  c f l.  E.  Golitsyn's  system. 

The  results  of  processiig  and  analysis  c£  irstrument/tcci 
else: vations  in  uzbeKistar  aie  civor  in  Ye-  A-  Fczovo/'s  works  (1936, 
19j5,  1947,  1950) , N.  A.  VveoensKcy  {1954,  1561a,  1961b,  1962)  and  r. 

E . Fc  p r.  i kc  va  (1939). 

In  1 957-1  958  under  Ye.  h.  E-utcvskoy 's,  iranecement/manual  are 
s ys  tc  ir  a t i zed  data  on  the  seismicity  of  uztekistar  ("  the  atlas  cf 
earthquaxes  in  the  USSR",  1962;  "earthquakes  in  the  USSR",  1961).  For 
a series  of  regions,  are  developed  the  new  Pedographs,  which  made  it 
possible  to  raise  by  an  order  accuracy  cf  the  determination  of  the 
pcsiticr  of  seismic  centers  (Eutcvskaya,  etc.  1562-  196  3 ; Zakharov, 
1562a;  Atabaev,  1962). 

Is  studied  the  sersnicity  cf  Ferqanskcy  valley  (Butovskaya,  etc. 
1561a),  Fritashkentskogc  and  scutn  regiers,  certer  section  cf  the 
C h at ka 1 'skogo  spine/ridge  (Is  Eutcvskaya,  etc.,  1964),  eastern  Fergany 
* (Eutcvskaya,  etc.  1966). 

t 

Extensive  work  cn  s yste mat i z at  ion  and  aralysis  of  the  enermeus 

ft 

material  cf  seismic  observations  in  Uzbekistan  from  1911  on  1961  is 
carried  out  irto  1960-1562  during  the  preparation  of  the  map/chart  cf 
t the  seismic  division  intc  districts  of  uzhekistei  (Atabaev,  etc. 

1566).  As  a result  of  these  investigations,  ate  acquired 
ischer r yvayushchiye  data  abcut  all  earthquakes  cf  eastern  Uzbekistan 


0 
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with  f > 5.5,  i.e.,  with  K ^ 14,  fceginnirg  with  the  latter  is  ere 

tcurth  past  century.  Sutsecuertly  the  lower  threshcld  of  the 


earthquakes,  included  by  ct set  vat  ions,  was  reduced.  So,  fren  1911  it 
is  possicle  tc  consider  f u 1 1/t c t a 1/c c n p le te  the  inrermation  atout.  the 
earthccakes  of  eastern  Uzbekistan  with  f ^ 5 1/4,  K ^ 11.5;  since 

1525  - with  M A 5,  K > 12,  since  1551  - with  h.  ^ 3.5,  which 
corresponds  tc  K .>  10;  with  1960  g - h 3,  K ^ 9.  Transition 

Iren  cr.e  K tc  next  is  realized  according  tc  fornula  T.  G.  Rautiar 
( 196C)  : K - 1.8  M t 4. 

SfcISMIC  DIVISION  INTO  DISTFICTS  Ch  1 hi  l TIFF1TCFY  CF  UZBEKISTAN. 


The  roap/chart  cf  the  seisnic  divisicn  irtc  districts  or  Uzbekistan, 
ccnfitired  by  government  crgan/ccntrcls  ard  officially  acte>d  in  the 
period  ci  the  Tasnxent  earthquake  cn  ^6  /priJ  1566,  is  comprised  ir. 
1962  (Fig.  1d6)  . 

Principles  of  the  seysm crayonir o van  i y a ct  the  USSR  in  1962.  Tin 
degree  cf  the  seismic  danger  ct  one  territory  ci  the  other  is  defined 
ty  naxiuum  tall  the  irtersity  either  the  'fcrces"  of  supposedly 

possible  seismic  jolt  in  this  range,  regardless  cf  the  fact,  as 
frequently  such  jolts  can  here  cccur  - cr.e  time  ir.tc  50  summers,  or 
ere.  tine  ir.tc  50?000  summers  (Medvedev,  1961,  15fP).  The  ball  it 
determined  predominantly  cn  the  basis  cf  the  description  of  the 
destructive  effect  of  earthquake,  according  tc  the  known  "scale  of  the 
irtersity"  cf  best  b249-52  (heaved ev,  1552). 
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Fig-  16fe-  Diagram  ot  the  seismic  division  irtc  districts  ot 
i;  2 fcek  is  ta  n.  1 - the  bourdary  cl  the  seisiric  zcy  cl  different 
irterrity;  2 - the  herder  ct  the  Uzt.SSF. 

key:  |1).  Chimkent-  (2).  Tashkent.  (3).  Nanangan.  (4). 

Andizhair.  (5).  Fvrcana-  (6)-  Sanatkard- 
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lhe  methods  of  mapping  of  seismic  division  irtc  districts  art 
descrited  in  the  work  cf  Medvedeva  (1S61).  These  map/charts  are 
cttaired  "as  a result  of  combined  analysis  cl  s e is m cleg ica 1 , 
engineennq-seisnologica  1 ard  geological  ira  te  r ia  Is"  . Work  cn  division 


1 r t c 


districts 


is  divide/marked  cff 


intc  t w c stacf . 


Cn  the  first  "is  reveal/detected  the  f crec cst/predict icn  of 
seisnicity,  i.e.,  the  p t c g r c 22e a let r ya se r i y , referred  to  the  zore  cf 
c r icin/hearths,  hut  not  to  the  surface  cf  the  Earth".  Of  ccurse,  this 
de t er n i r a t i cn  does  net  have  dir ec t/st r a i c h t relcticn  to  Hie  teal 
f cr ecast/predict ion  cf  earthquakes,  i.e„,  tc  the  fcrecast  or  their 
value,  place  and  time  of  the  emergence:  with  se ysmoray onir evan i i tne 

tin, e is  net  estatlish/installed. 


Cr  the  second  "is  r e vea 1/aetec te a the  pcssitle  difference  in  the 
irtersity  cf  jolts  on  the  surface  of  the  Jarth"  cn  the  basis  cr 
indicated  data  on  the  " £c r ecast/ pred ic t ic n cf  seismicity"  taking  intc 
acccunt  the  information  atcut  the  depths  cf  c r i c in/hear t hs.  "Ir  this 
case  are  utilized  data  cr  the  relationship  between  its  magnitudey 
earthquakes  (value  by  its  in  origin/hearth)  and  intensity  in 
^ epicenter,  expressed  in  halls".  In  practice  they  try  to  consider  at 

eacr  pcint  the  naximum  jelts,  cf  ccurse,  net  crip  from  "its  cun" 

p 

c r i c in/hear  fh  s,  but  also  fretr  the  or  igi  n/ he  e r t hs  of  large  earthquakes 
with  epicenters  in  adjacent  ranges. 

t' 


The  intensity  of  the  expected  earthquakes  the  limits  of  the 
"ccntcned  zones"  is  determined  "cn  the  fasis  cl  enuineerinc- 
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se is me  logical  data  cn  the  destructive  c c rise  c re  n c es  cccurted  here 
earlier  than  the  earthquakes  ct  the  qreatest  irtensity".  By  this  in 
essence  it  is  a 1 low/ass  urned  , that  withii  the  limits  cf  each  supposedly 
the  uniform  in  seismcgeclcgical  relation  "ccrtcured  zone",  isclated 
f redominantly  according  to  the  qualitative  c c n s i de ra t ions  oi 
ceclcgital  ciiaracter  (includiny  the  cc  m ire  n/ c e n e r a 1/ tot  a 1 acqu  a i r r a :.ce 
and  with  seismicity),  at  any  point  cf  zere  pcssitly  the  earthquake, 
ecual  in  magnitude  in  origin/hearth,  cr  hy  the  intensity  of 
cscillaticns  on  the  surface  ct  tie  Earth,  tc  rea 11 y/act ui 11 y observed 
at  least  in  cne  ct  the  feints  ct  the  sane  zere  ...”  in  this  case  is 
considered  the  information  atcut  the  frequency  cf  the  earthquakes  cf 
different  intensity  in  the  range  in  question 

Page  314. 


As  precisely  this  must  be  conducted,  in  instruction  cn 

seysmcraycnircvaniyu  1962,  it  is  not  fcrnulated.  Yes  at  that  time  and 
difficult  bygone  this  to  make,  since  it  seentd  that  the  frequency  ct 
earthquakes  express  as  is  krewn,  by  the  seismic  activity  A and  ty  the 
corrected  with  it  values,  a i rec t/st r a ig h t relation  to  the  mapped  cut 
value  maximum  intensity  dees  net  have.  Activity  A,  cf  course, 

has  ai tec t/st ra ight  relation  to  the  repetition  frequency  of  jelts  - to 
sc t r yasaemost i D.  But  indeed  this  frequency  wit!  division  into 
districts  1962  officially  was  r. ct  considered. 


J 
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Later,  with  the  cha 3ch u lat  iens  cf  naxinurc  possible  earthquakes 
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K , „ ami  ci  set t yasaemost i D cobih  unieaticn/ connection  between  A and 
X is  bygene  is  establisbed/insta lied  tbicigh  a series  of  cthei , 
intermediate  couplings.  with  the  regulation  ct  the  procedure  tci 
divisicn  into  districts  19fci  activities  A was  a t s t ract/r  ^mo  ved  the 
crly  auxiliary,  essentially  cnly  illustrative  tele.  In  the  majority 
cf  the  ranges  cf  tne  Soviet  Unicr.  sc  this  is  Lyccne.  In  Uzbekistan 
the  seismologists  went  ty  their  way  ard  [laced  tie  seismic  activity  A 
as  the  basis  ct  all  considerations  anu  calculations  acc  rdirg  'c 
divisicn  into  districts. 


Seismic  divisicn  into  districts  ct  Uzbekistan  in  Eased  or 

materials  ct  ebservatiens  cf  weak  earthquakes  ir  republic,  is 
constructed  the  series  ct  the  map/charts  ct  the  seismic  activity  A iy 
ditterer.t  nit'thcds;  seme  cf  them  are  proposed  anc  elaborated  in  the 
A . S . ct  the  Uzb.SSR  (Butovskaya,  Zakharcv,  etc.  1964). 


1 


! 


* 

V 


Cn  the  map/charts  ot  activity,  are  taker  tie  points  at  which 
actually  occurred  large  earthquakes  and  at  which  were  known  the  value 
cf  maximum  intensity  1^  . As  a result  cf  the  comparison  cf  these 

values  with  the  value  cf  activity  A at  the  same  points,  is  constructed 
tie  graph /diagram  ol  correlation  dependence  .7^  . cn  A.  By  knowing  A 
at  any  point,  it  is  possible  tc  find  ter  it  assimed  to  be  value  J.  _ , , 
ever  it  powerful  earthquake  there  still  ret  was  observed.  Obtained 
relationship  I ^ ^ ^ ' (1^ver'  dIK>  served  as  principle  tor  the 
isolation  ct  the  ranges  cf  different  possible  maximum  intensity 
cn  the  basis  ci  seismolccica  1 data. 
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Key;  (1)-.  Seismic  activity  A (A  t Q per  anrun  cr  1000  km?).  (2). 

Gradierts  cf  speeds  vertik.  mcticns,  god-1-  (7)-  Ealls. 


Thus,  required  ry  instructions  the  twc-stace  nature  o£ 
investigation  with  the  estat lishment  at  first  cf  the  band  edges  rt  the 
maximum  possible  earthquakes  ct  aifferert  value  in  c r ig in/h ea r t h in 
t2bekistar  is  replaced  by  the  establishment  immediately  of 
ecu  n icaticn/connect ion  cf  activity  A with  skir  effect  .Z"^,  . 


Obtained  in  this  way  cl  the  range  difterert  Z . then  are 

7^3  A 

touched  up  with  the  aid  cf  irap/tharts  it  izeseyst  it  izoseyst  the 
observed  earthquakes.  Indicated  the  Dap/charts  cf  division  into 
districts  value  can  net  be  less  than  actually  observed- 

Specifically,  this  ccrrecticr  it  was  necessary  tc  make  for  a territory 
r c f T a s h ke  i t . 
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here  was  observed  the  lew  activity  A < C.5,  which  would  make  it 

possible  to  relate  it  tc  the  rarge  cf  7 balls  (Table  22).  Eut  during 
C ha  t ka  1 ' sk  c ir  earthquake  (2  XI,  1946),  with  c r i c i r/  h ear  t h at  a 
distance,  arc  more  than  cOC  km  cf  Tashkert,  in  city  are  noted  7-8 
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scale-r.uuiber  jolts.  This  served  as  the  reascn  let  the  r«fetenct  ci 
Tashkert  to  8-scale-numter  zone  with  divisicr  iito  districts  in  ISt^. 
let  this  very  reason  the  Tashkent  earthquake  cn  2fc  April,  1Sb6,  is  net 
tygene  for  seismologists  ret  expected  ir  the  relation  to  intensity. 

'with  the  aid  or  another  procedure  for  the  i rterpretaticn  or 
seisuclcyical  data,  deve  leped  later  (Fizrichenkc,  1964b,  19  66  a)  ard  it 
is  tased  on  the  correlation  cf  the  seismic  activity  A with  value  K „ 
earthquakes  in  o tig in/h eat th  , is  estatl ished/insta  lied  the  possibility 
of  emergence  in  the  region  ct  Tashkent  the  local  earthquakes  cf  this 
intensity,  whereupon  this  calculation  is  nade  for  2-3  months  to 
earthquake  196o  (Zakharov,  Seyduzova,  1^-69)  _ 

Besides  sey&omolog icheskikh  with  the  division  into  districts  cf 
the  territory  of  Uzbekistan  196c,  are  used  geological  data.  To  them 
they  art  related  brought,  about  the  gradients  of  the  average  speeds  cr 
the  vertical  displa  ce  men  t cf  the  buried  compensating  surfaces  ter  tens 
cf  millions  cr  summers  (freir  Cretaceous  and  lalecgene  time  tc  cur 
cays)  and  about  length  ar.d  width  cf  the  zeres  cf  deep  fractures 
lAtabaev,  etc.  19b8;  Table  22). 

The  comparison  of  the  zones  cf  different  intensity,  isolated 
according  tc  data  of  seismology,  on  one  hare,  arc  geology  - with 
another,  shewed  their  yeed  agreement.  This  comparison  was  carried  cut 
only  by  qualitative,  visual  way,  without  the  estimation  of  the  weights 
(decree  cf  reliability)  cf  the  ccm pared  values  ard  without  the 
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quantitative  estimation  ct  the  degree  ot  then  caifctmty.  This 
procedure  is  generally  c ha  r a c te  r is  t ic  fci  se  ysn  c ia  ycniro  van  i ya  IGfcz. 

The  final,  officially  confirmed  nap/chart  cf  seysaiorayonircvaniya 
cr  tne  larger  [art  ct  the  territory  will  agree  with  zones 
isolated  according  tc  se isncicg ical  cc r s ide r at  1 c rs . In  6 scale-nun  her 
range,  this  agreement  is  t u 1 1/t ct al/ccrn p 1 e t e . Ir  the  zones  cf  higher 
calls,  are  differences.  So,  the  region  cf  Samarkand  seismo legists 
related  to  8 scale- runber  zere,  ard  the  ceclcqists  - to  7 
sea  le- r urnbe  r . The  region  ct  Tashkent  the  se  isirc  logists  and  the 
geologists  related  to  8 seal e-numter  rarce. 

Map/chart  or  the  se ysmeray cn iL c van i ya  cf  Uzbekistan  19r>2.  Cn 
this  map/chart)  Fig.  186)  are  shewn  the  zeres  cf  different  itaxiiruir 
intensity  ( J ) - tron  6 tc  9 tails. 

Le v yat iba 1 1 ' na y a zone  occupies  the  center  section  of  the  range  cf 
Chatkal ’skikh  spine/ridges,  stretching  into  the  eastern  part  of  *:he 
Ferganskoy  valley.  Its  western  boundary  passes  ne^r  the  cities  of 
Namangan  and  Fergana.  Further  it  gees  ir  serth  end  south-west 
directions  into  Tadzhikistar  and  seizes  yentcl'shuyu  territory  cr  th- 
north  ct  Suikhandat ' insKoy  range  in  the  region  cf  Sharguni.  The  zone 
is  characterized  by  the  increased  values  cf  seisnic  activity  - A|n  >> 

1 ar.d  the  gradient  of  the  speed  of  tectonic  actions  - to  10C«1d-lc 
gcd"1.  Here  are  ar range/lccated  the  epicentral  zones  9 ball'nychkh  cf 
the  earthquakes:  Cnatka  1 'skege , 1996,  with  ft  > 7,  Andiz  nar.skc  pc. 
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19C2,  with  f = 7 1/4  and  Karatagskogo,  1907,  witt  M > 7 1/2. 


Vcz"n!iball  'nay  a zone  cn  north  occupies  the  regions  or 
sjine/ridyes  to  Karzhantau.  Ugaiiskcgc  ar:d  Eskenskcgc.  To  the  south 
it  stretcher  itselt  by  the  tana  between  cities  Tashkent,  Namangan  ami 
Fergana  and  further  departs  ir.tc  Ta  dz  h i k i s t a i , ficm  it  - into  the 
£ rr kha rua r 1 i nsk uy u range  ct  the  Uzt.SSF,  where  it  adjoins  f rci  west  U 
scale- nuniler  zone  in  the  region  cf  the  rcrtherr  part  °i  the 
spire/ridge  baysuntau.  Ir  this  zone  the  value  ci  seismic  activity  is 
changed  trcn.  0-5  to  1.0;  the  gradient  ci  the  speed  of  tectonic  motions 
is  trca  10»10  to  3 0*1 0— 1 0 god*1. 
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Fig.  1fc7.  Map/chart  ot  the  epicenters  cf  the  earthquakes  of 
uzfceKistai  and  it-  mouitair.  f r am  iny-cl assi f i c ct i c r cn  the  magritidair : 
1 - M :ml  7,  / - 6 :mg  f :irg  fc  1/2;  on  the  energy  classes:  3 - K = 


1 4 ; 4 - K = 1 3 ; b 

- K = 

12 ; 6 - K = 

1 1;  7 - 
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Se miha 1 1 ' na ya  zone  passes  fLoir  reyicn  c.  Chimkent  (Kazakhstan)  tc 
scuth,  occupying  territory  Syrdar 'insko y , westerr  part 
Kashkadat ' inskoy  the  basic  area  Surkhancar 'ir.skcy  ranges. 

Approximately  troui  latitude  a.  of  Dzhizak,  western  land  edge  almost 
alcrg  the  meridian  of  bb°  eastern  longitude  stretches  itself  to 
Afghanistan.  This  zone  in  eastern  uztekistar  is  characterized  hy 
seismic  activity  from  G.i  tc  C.5  and  ty  the  gradient  of  the  speed  of 
tectcric  metiers  to  3 • 1 0 ~ 1 0 ccd*1. 


In  Western  Uzbekistan  loth  7 scale-r.umber  ard  '-scale-number  the 
zenes  are  e st a 1 lisne d/i n s t a 1 led  insufficiently  accurately.  The 
grid/netwerk  cf  seismic  stations  began  tc  be  developed  here  crly  ir 
recent  years;  therefore  instr ume rt/tcc  1 data  cr  earthquakes  tc  time  of 
ccrducting  seismic  divisicn  intc  districts  here  actually  are  not 
hyycnc.  At  the  same  time  the  preserved  information  about  the  powerful 
earthquakes  ct  the  past  (see  Eig.  185)  testifies  tc  the  noticeatle 
seismicity  cf  Western  uztekistar..  This  is  ccnfirmed  also  by  the 
map/chatt  of  the  epicenters  cf  earthquakes  (Eig-  187);  on  this 
mapychatt  the  number  of  earthquakes  in  Western  Uzbekistan  less  than 
the  number  cr  earthquakes  in  eastern  uztekistar,  but  sufficiently 
s iy  r if  ica n 1. 1 y , since  earthquakes  are  here  recorded  hy  the  moved  a way 
stations  (obviously,  their  large  part  therefore  is  passed). 

Thus,  the  procedure  fer  se ys m c r ay c r i r c v a ni y a 1962  and  the  results 
cf  its  appl icaticn/use,  in  particular,  in  Uzbekistan,  ate  net  deprived 
cf  de f ic ie nc y/ lacks.  In  the  future  is  necessary  the  development  ct 
the  mere  advanceed  procedure. 
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Sc,  the  cnly  utilized,  until  new,  exponent  cf  the  seisiric  danger 


cf  territory  - maximum  intensity  _71  seismic  cscillations  must  te 


supplemented  by  data  obozhidaemoy  medium  frequency  tj  the  repetition 
cf  the  seismic  jolts  of  different  intensity  1,  including  aaximuil^^ 


Eage  311. 


Value  6 is  called  seismic  set yasaemost • y u . The  previous  index  cf 


seismic  danger  i enters  in  the  definition  cf  setryasae most i as 

7"  ct/ 


cne  cf  its  parameter: 


The  concept  of  sot  r yasaemost i Bj-  in  seismology  has. 


essentially,  the  same  statistical,  probabilistic  character  as  those 
considerations  by  which  the  engineers  since  cider  times  are  guided  by 
pi  the  calculation  of  the  critical  cen s 1 1 uc t ic rs  , called  to  resist 
ether  forms  of  the  natural  calamities:  the  hurricane  winds  or  the 

catastrophical  seasonal  flccds.  During  such  calculations  the  medium 
frequency,  or  the  average  repetition  period  cf  the  possible 
catastrophical  effect  of  the  determined  value  plays  the  leading  role. 
£c,  embankment  can  be  designed  for  this  high  seasonal  flood  which  is 
encountered,  on  the  average,  cnly  time  into  thousands  of  summers, 
however,  this  widely  known  and  completely  justified  by  practice 
approach  did  net  penetrate  the  regulaticr  cf  earthquake-proof  building 
ir  cui  ccuntry. 


cs-ie-ie 


As  concerns  the  very  intensity  I (and  ),  it  must  tyt'sc  ty 

time  is  translated  from  utilized  the  nci  ccrditicnal  "balls", 
determined  predominantly  frcm  the  descriptions  cf  the  damage  ct 
buildings,  to  the  quantitative  kh kha r a k te r is ti k i cf  the  seismic 
oscillations,  controlled  ty  instrument  method.  Is  such,  for  example, 
maximum  acceleration  in  the  determined  frequency  bands.  By  knowing 
such  values  fcr  different  frequencies,  it  is  pcssitle  to  determine  tne 
time  functions  of  seismic  esc i 1 la t ic ns , the  "standard  seismograms"  cf 
the  expected  zemletrseniy  at  the  different  points  ct  the  range  in 
question. 


The  procedure  of  se ysme r ay cni r c v an i y a must  te  released  from  that 
large  rcle  of  the  subjective  judgments  and  perform  solutions,  which  is 
charac ter istic  to  rt,  until  new,.  It  is  necessary  to  systematically 
carry  cut  the  evaluation  ct  accuracy  and  prclability  (degree  cf 
authenticity)  both  of  initial  data  during  calculations  of  seismic 
danger  and  their  results.  This  concerns  net  only  seismological  data 
which  and  earlier  accepted  to  hygene  estimate  quantitatively  in  this 
respect  (at  least,  in  the  better/best  werks  cn  seismology),  but  alsc 
geological,  the  estimation  cf  reliability  cf  which,  as  a rule,  was  not 
conducted.  Final  ccnclusicns  according  tc  composite  data  must  be  made 
taking  into  account  the  weights  cf  different  data,  which  enter  the 
complex,  depending  on  the  degree  cf  their  reliability,  determined  ty 
objective  statistical  methods. 


With  this  appr  oach  tc  seysmcraycnitc var  iyu  crcw/rise  the 
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requirement 5 fcr  volume  and  the  quality  cf  starting  material,  first  of 
all  se ismclcgical:  tc  tie  ccm p lete ress  cf  c c ve raye/scope  and  accuracy 

cf  cccrdinate  de tormina  tier  cf  criyin/heartls,  ircluding  their  depth, 
the  accuracy  of  value  de  t e r ir  ina  t i cn  cf  earthquakes  are  their  seismic 
energies,  the  deter m ina t iens  cf  the  lavs  gevernirg  a change  in  the 
irtersity  cf  seismic  cscillaticrs  on  the  surface  of  the  zem 1 i vo k r uc  cf 
epicenter,  to  the  de ter  a ina t icr s cf  the  spectral  ccmposi tio n cf 
esc i 1 laticns.  Is  necessary  review,  the  rationalization  and  the 
unification  of  the  raetheds  cf  parameter  de  te  r ir  i ra  t icn  of  focus 
seismicity  and  its  response  tc  the  surface  cf  tie  Earth. 

Vicrks  cn  all  these  directions  are  initiated  even  after  several 
summers  to  Tashkent  earthquake  1966.  Kct  they  ccntinue  to  te 
developed.  At  the  present  time  is  already  ettaired  a series  cf 
significant  results.  They  ccncern  investiga tier  beth  the  focus 
seismicity  - the  seismic  activity  A and  maximum  possible  earthquakes 
K^^and  seismic  response  tc  the  surface  of  the  Earth  - sot  ry  asaemosti 
Br  fcr  different  intensities  I. 

Eage  318. 

EFECUEKCY  Of  EARTHQUAKES  AND  SE1SKIC  ACTIVITY. 

Under  the  seismic  mode/ccnditicrs  of  any  rarce,  according  tc  Yu.  V. 

B iznic tenko  (1958),  is  implied  the  totality  cf  the  seismic  centers  cf 
this  range,  examine/considered  in  space  and  in  time.  For  ottaining 
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the  character  istics  of  se  yam  ichs  kogc  mode/cccditions,  is  important  the 
information  about  them  lasting  the  sr ed r i kh z rac h e n iy a which  include: 
the  cuive/yraphs  of  the  allocation  of  frequencies  of  the  repetition  of 
earthquakes  according  to  seismic  enerqy  (cu r ve/ g ra p hs  of  frequency), 
the  map/chart  of  the  seismic  activity  A and  cf  maximum  possible 


earthquakes  Ky 


As  the  initial  data  for  this  serve  the  map/charts 


c a a.  ui^uanco  aux  v.  a ox  uuta  a.\j  j.  u i.  j c l * t:  ciivr  / t,i.a  i to 

cf  the  epicenters  of  earthquakes  with  iraicaticrs  about  the  ir  value  K. 

The  map/chart  of  the  epicenters  of  the  earthquakes  of  Uzbekistan 
and  its  mcuitain  framing  (fig-  187)  is  comprised  during  period  ct 
1868-1966  based  on  materials  cf  the  works,  civer  in  the  beginning  of 
this  chapter-  Ail  seismic  centers  whose  epicenters  are  shown  or  this 
map/chart,  are  placed  in  the  earth's  crist.  Coordinate  determinations 
cf  crigin/hear ths,  carried  cut  with  the  aid  cf  regional  hodeqraphs 
according  to  data  of  the  grid/network  cf  the  highly  sensitive  seismic 
stations  of  Uzbekistan  fer  1960-1966,  they  showed  that  their 
p redo  m i r.a  nt  depths  compose  5-16  km.  Earthguekes  are  here  classified 
according  tc  tne  value  cf  the  energy  class  K (1C  K 14);  tci 

the  powerful  earthy uakes  which  occurred  in  the  period  of 
ac  i nst  r ument  ai  ' nykh  ebse  r va  t ions  , were  giver  magritudy  M (6  P* 

7),  and  the  coordinate  of  epicenters  were  given  cn  makrosey smic hesk im 
icf  creation.  The  d istr  ilut  i cr.  cf  the  epicenters  cf  earthquakes 
acccrdirg  tc  the  territory  cf  uzhekistar  neruniferm  - their  greatest 
denseness  falls  on  the  tegicr  cf  Ferganskoy  valley  and  its  surrounding 
mountain  ranges. 
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Cr  map/chart  {Fig.  187)  art  represented  the  epicenters  ct 

earthquakes  from  K xtfiL  10,  recorded  in  the  territcry  oi  Uzbekistan 

during  period  of  1866-1966.  Eut  for  this  tine  repeatedly  were  changed 

recctding  ccnditions  and  it  was  reduced  the  lower  limit  K ter  the 

earthquakes,  included  by  observations.  In  order  to  obtain  the 

urdisterted  concept  about  the  parameters  of  seisnic  mode/co  rd  it  ic  r.s , 

their  calculations  necessary  tc  carry  cut  taking  into  account  the 

earthquakes,  representative  cn  energy.  Therefore  are  selected  these 

earthquakes  whese  recording  did  rot  depend  cr  the  location  cf  seisnic 

stations.  This  naterial  has  only  in  eastern  Uzbekistan  where  into  the 

renter  cf  representative  earthquakes  fer  ar.  entire  territory  entered 

earthquakes  with  the  energy  class  K = 1C,  11,  12,  beginning  from  1950, 

3. 

K = 13—  freru  1929  and  K ^ - from  1 668  , fer  the  regions 

e ks pe r di t sienn ykh  observations  to  them,  were  added  earthquake  with  the 
energy  class  K = 8 and  9,  Leginrirg  with  1961.  Furthermore,  from 
exaninaticn  ate  excluded  the  repeated  tclchiki  cf  powerful 
earthquakes. 
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Frequency  of  earthquakes.  The  mest  inpertant  law  of  seismic 
ncde/ccnditions  is  the  law  cf  the  frequency  cf  earthquakes,  which 
expresses  number  distribution  cf  earthquakes  according  to  the  seismic 
energy: 


N = A-  1CT1 


(9) 


where  N is  the  average  density  cf  earthciakes  tc  the  class  cf  energy  k 
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A'tO.ocr  density  at  point;  A is  a seismic  activity  tc  class  K0IJ*C.5, 
i.e.f  the  three-dimensional/space  density  cf  the  earthquakes  of  a 

defined  class  of  energy;  > - the  slo pe/ i rcl  i rat icn  of  the  curve/graph  j 

cf  frequency. 
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In  the  system  of  coordinates  K - lg  E,  lg  N this  distr  ihut  icn 
closely  tc  linear.  Ihe  s 1 c pe/ i rc  1 i na  t i c r cf  curve/graph  y = d lg 
N/dK,  vihere  K = lg  E , it  is  cne  cf  the  parameters  cf  seismic 
ircde/ccndit  ions  (Fig.  108).  The  slope  tangent  cf  its  y,  equal  tc  C.SC 
i 0.05,  shows  that  the  ruirtei  cf  earthquakes  of  each  subsequent  old 
class  cf  energy  approximately  is  triple  less  thar  p reced ing/ p re v i cu s 
ere.  This  is  the  average  law  governing  the  frequency  of  earthquakes, 
feurd  in  ether  seismic  regions,  seme  deviatiens  from  which  can  he 
caused  by  the  mestanymi  cr  t ime/ tem por a i y special 
feature/peculiarities  of  seismicity. 


The  cutve/graph  of  the  frequency  ct  t.he  earthquakes  of  eastern 
Uzbekistan  is  constructed  for  the  interval  cf  the  energy  classes  K = 
1C—  14,  the  periods  of  i ir  p r e s s i ve  ness  cf  which  are  given  above. 


Seismic  activity  as  the  average  lasting  characteristic  of  the 
seismic  m cde/ccnditicns  cf  the  entire  investigated  territory  car  he 
relieved  from  the  curve/graph  cf  frequency  (Eig.  1 6 P ) in  the  form  of 
crainate  lg  A10.  Here  A,0  is  a number  cf  earthquakes  of  the  energy 
class  k = 10,  which  proceed  on  the  average  cr  sirgle  area  (1000  km2) 
per  unit  time  (1  year). 


The  distribution  of  the  seismic  activity  fl0  according  tc  the 
territory  cf  eastern  Uzbekistan  and  its  meuntair  framing  is  shewn  cr 
map/chart  A10  (Fig.  189).  The  zone  cf  averaging  here  has  a 
rectangular  ferm  and  si ze/d i mensiens  C.2  x C.2  geographical  degrees. 
Values  A10  at  each  pcint  ct  map/chart  (through  C.1°)  were  calculated 
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kith  the  did  ct  the  methcd  ct  addition  (Fizn  iche ike,  1964)  according 
tc  the  formula: 


A _ \ r 1-10-1  1000 

1°  ' I io-i(*'-*d  ’ ST' 


where  /V  is  the  total  number  ot  earthcuakes  i r.  the  zone  of 
1 

averaging;  K0  = 10;  K - the  lower  limit  cf  erercy  class  in  region;  S 
is  an  area  cr  the  zone  c£  averaging,  km2;  1 - the  period  of  the 
iipressiveness  of  the  earthquakes  of  class  k , elcerly. 


Entire  territory  cf  eastern  uzlekistar.  in  terms  of  values  Al0  is 
divided  into  2 parts  - western  and  eastern. 


Fage  3£C. 


In  the  western  part,  which  occupies  the  plains  space  of 
tritashkentskcgo  region,  predominate  values  A j 0 - 0.2  and  below.  In 
scuth-west  tc  its  angle  is  observed  an  increase  in  the  activity  tc  0.5 
cr  small  areas.  On  the  right  shore  of  Eyrdar'i,  these  ploshadi  arc 
timed  tc  the  southwest  subsidences  ct  K t ra m i r s k c gc  spine/ridge  and  the 
region  cf  Chinaza.  To  the  scuth,  cn  ncrtherr  slcpes  of  Turkestan 
SFine/ridge  (region  to  Oratyute),  values  A,0  are  equal  to  0.5  ard  even 


The  eastern  part  of  the  territory  cf  Uzbekistan  in  question, 
which  occupies  Ferganskuyu  valley  aid  its  mountain  framing,  is  sharply 
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differentiated  with  respect  to  activity.  The  inherent  background  ct 
seismic  activity  is  raised  relative  tc  tackcicurd  in  western  part  to 
C.5.  Maximum  value  (1-5)  activity  teaches  in  the  region  of 
Atoynaxskogc  spine/ridge-  Here  isclires  A10  = 1.5  and  1.0  are 
elongated  in  southeasterly  direction,  contouring  this  spine/ridge. 
Almost  transversely  their  strike/ccurses  alcrg  C ha t kal* skog c 
spire/riage  stretch  themselves  iscline  Al0  = I.C. 


The  high  activity  Alc  = 1- C (and  or  the  snail  section  A,0  - 1.5) 
is  ctserved  in  extreme,  the  eastern,  part  ct  the  ferganskoy  valley, 
timed  tc  the  coupling  of  the  pedgetiy  of  Alayskcgc  and  Ferganskcyc 
s p i re/ r id ge s.  Here  isoline  A10  = 1.0  is  elcrgated  in  meridional 
direction.  And  finally  tc  the  south  g.  of  forgery  is  arrance/lccated 
one  additional  zone  ct  the  ircreased  activity  with  A10  = I.C,  timed  to 
the  northern  slopes  of  Alayskcgc  spine/ridee.  The  general  elcngaticn 
ct  isclines  with  A10  = 0.5  or  less  alsc  corresponds  to  the 
strike/course  of  the  tasic  teeter. ic  cell/elenerts. 
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Cne  Ct  the  main  disadvantages  in  the  seismic  division  into  districts 
{Atabaev,  etc  conducted.  1566)  is  tygcr.e  the  fact  that  it.  was 
restricted  to  the  account  cf  the  infermatier  atert  already  passed 
everts.  Between  the  fact,  during  the  study  cf  the  seismicity  ct  the 
active  Legicns  of  the  territory  cf  the  Soviet  Orion  is  noticed  the 
teraency  ct  the  suitability  cf  the  epicenters  ct  powerful  earthquakes 


* * 
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tcwatd  tne  zones  of  the  increased  seismic  activity.  On  this 
tasis/tase  is  constructed  ccrreiaticn  dependence  (FizmcLenko,  1966a) 


fcetween  the  value  of  the  cteerved  strongest  earthquakes  and  the  value 
of  the  activity,  calculated  in  the  reigltcrhccd  ct  their  epicenters. 
This  Baker  it  possible  tc  juage  the  value  ct  maximum  earthquake  K 
at  any  point  of  the  investigated  territory  ty  the  level  of  seismicity, 
regardless  cr  the  fact,  appeared  here  previously  powerful  eartnquakes 
ct  not. 


The  distribution  of  value  /(^  according  to  territory  can  be 
presented  in  the  form  of  the  map/charts  cf  tie  maximum  possible 
earthquakes.  For  the  first  tine  such  map/charts  are  constructed  for 
easterr  Sayan  and  a Dzhurgarii  ( Fizn ic he r kc , 196fa)  and  pastern 
Uzbekistan  (Zakharov,  Seyduzcva,  1969)  cr.  the  following  dependence: 
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F cl  the  construction  ct  map/chart  /(^  eastern  Uzbekistan  is 
usee  the  information  afccut  earthquakes  fci  1668-1964.  The  most, 
powerful  earthquakes  in  the  investigated  territory  are  C hat ka 1 • skey e 
(194b,  K = 17)  and  An d iz ha rs key e 19C2,  F = 16-17).  For  them  is 
calculated  value  A,  the  zenes  c £ averaging  cl  which  are  obtained  trcit 
dependence  (2).  It  turned  cut  that  the  calculated  values  A will  agree 
well  with  the  correlation  depenaence  cf  fern  (1)  whese  parameters  a - 
2.84;  p = 0.21;  K ^ 15  ( F i z n iche n ko , 1966a).  This  gave  the  tasis  tc 

utilize  the  given  parameters  during  calculations  of  values  th.e 

pcssitle  earthquakes  in  cut  territory. 


Cn  map/chart  fer  eastern  uztekistar  (Fig.  19'))  the  iscline 

ct  the  naxinun  pcssitle  earthquake  F = 17  ccrtcurs  Ferganskuy u 
depression  and  its  mountain  framing  are  Fercsnskiy  and  Chatkal'skiy 
spine/ ridges.  In  north err  and  western  directicrs  values  A >*3^ 
decrease  tc  r c ur tee n th- fi t teen t h energy  class. 
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During  the  compariscn  ct  calculated  values  Kyy,^  with 
r ea 1 ly/ act ual 1 y observed,  is  es t a 1 1 i shed/ i r s ta  1 led  sufficiently  good 
c cc  td  i ra  t ic  r . d the  locations  cf  o r i g i r./ he  a r t hs  with  K = 1 3—  1 7 all 
values  ct  the  maximum  earthquakes  which  can  there  arise  acccrdirg  tc 
the  calculatrcn  on  the  basis  cf  seismic  activity,  than  not  less 
ctserved  (Fig.  190).  Fap/chart  chtaired  according  to  data 

cn  seismicity  to  1964  inclusively.  Tashkent  cr  this  map/chart  is 
arranged  in  zene  - 15.  Tashkent  earthquake  during  April  1 966  had 

value  F = 13-14. 
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SEIiMIC  SCI h KaSAtMOSl • . 


The  lasting  average  seismic  dancer  in  ary  place  ct  the  earth's  surface 
is  defined  ty  the  tact,  as  f reg  uent  1 y , cr  the  average,  here  can  appear 
the  seismic  jcits  of  difrerent  intensity  I.  Any  ctservation  point 
experience/tests  tne  je r k/ i n p ulse s ct  ary  intensity  I from  each  of  the 
earthquakes,  which  appear  in  its  en virorirent . Is  considered  the 
effect  cf  jcits  both  frcn  clcse  and  frcn  the  mcved  away  earthquakes, 
since  the  distant  earthquakes  of  large  fcrce  car  cause  at  the 
investigated  point  of  the  jclt  cf  the  sane  irtersity,  as  clcse  weak. 


Page  381. 


Ir  general  form  the  sun  frequency  cf  jcits 
Bz  in  the  observed  point  with  an  intensity  cf 
expressed  by  the  integral: 


- total  sot ryasaemcst 
I cr  above  is 


B'-,  =tyNztd*dydz,  («) 

where  V~  is  the  referred  to  the  time  unit  and  volume  total  rumter 

r 

ct  these  earthquakes  with  the  gipetsentr ami  in  vclume  element  of  V 
which  give  at  this  point  ct  ;clt  with  ar  intensity  of  I and  above. 
Integration  is  spread  to  entire  vclume  cf  the  rarge  where  are 
encountered  seismic  centers  (R i zr ic he r k c , 19661). 


Initial  for  the  calculation  of  sc t r yasa e mes t i are  data  on  focus 
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activity  and  c n intensity  I. 


Data  of  the  tirst  Kind  are  given  in  the  fern  of  the  functicr  ct 
the  frequency  cf  earthquakes  N (K) , N they  is  given  the  numter  cf 
earthquakes,  referred  tc  tne  time  unit  and  vclune  (cr  area) . K = lg 
F,  F - the  seismic  erergy  cf  crigin/hear th  irtc  dzhculyas. 


Usually  this  function  is  deterained  by  the  parameters:  A is 

determined  the  seismic  activity,  7 = -d  lg  N/dK  it  is  determined  the 
s lc  pe/incli  na  t ion  of  the  curve/grajh  cf  frequency,  /(  it  is 

determined  the  maximum  possible  earthquake  ir.  this 

three-dimensional/space  ce  1 1/element.  Values  A and  are  mapped 

cut.  Value  7 for  the  territcry  cf  eastern  Uzbekistan  is  shewn  ir  Fig. 
188.  The  map/charts  of  the  seismic  activity  Alc  and  of  the  possible 
maxinun  earthquakes  are  giver,  in  Fig.  1FS  arc  19C.  Data  of  the  seccr.d 
kinc  concern  the  dependence  cf  intensity  I cr  value  K of  earthquake, 
depth  h and  of  the  epicentral  distance  r0.  For  calculation  B_  was 
utilized  expression  where  r - hypccentral  distance.  one  cf  the 

parameters  ct  this  dependence  is  the  attenuation  index  n. 


During  the  substituticr  cf  the  law  cf  the  frequency  of  the 
earthquakes  in  the  form  (h)  intc  formula  (8)  is  cbtained  the  following 
expression  fer  the  total  setryasaemesti: 


• • ^ ' 
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where  S is  an  area  of  the  which  surrounds  the  observed  point  range  i 

with  epicenters  on  all  surface  elements  dS  = r0cr0da,  which  ate 

lccateo  cn  different  hypccerttal  distances  h = |/  /••-}.  a!  and  in 

dirferert  azimuths  a from  this  point;  r0  is  a epicentral  distance;  h - 

the  depth  cf  crigin/near ths , accepted  during  calculations  of  corstart, 

than  is  explained  the  replacement  cf  triple  integral  in  formula  { 6 ) 

dual;  K s /D  is  the  fixed  value  of  the  enetcy  class  of  earthquake, 

0 

which  includes  the  determination  of  activity  A;  K j-  - the  exponent  cf 
the  seismic  energy,  which  isolated  in  or i gi n/he a r t h,  which  causes  at 


the  calculated  point  golt  with  value  frcm  the  assigned  intensity  it  is 
atcve;  is  the  maximum  pcssitle  earthquake  cn  pad  ds. 

Sctr  yasaeiaost  • was  calculated  for  intensity  I,  expressed 
completely  £ energy  flow. 

In  this  case,  is  applied  the  law  cl  facing  the  energy  current 
density  with  hypocentral  distance,  found  empirically  for  the  territory 
cf  Central  Asia  (Seyduzcva,  etc.,  1962). 
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Fig.  191.  Map/chart  of  the  set  r jasaeics  t i cl  eastern  uzbekistar  fa  5 

J"  4 

= 10**  4-z-h/ k in 2 (h  = 1.66;  7 = C.5;  h 10  km).  1 - the  isoline  of 


the  period  cf  the'  frequency  cf  jelts  elderly;  2 - the  epicenters  ct 


the  strongest  earthquakes  (1902  - the  year  cl  emergence;  IX  - 


irtersity  ir.  epicenter). 


Fig.  192.  The  map/chart  cf  the  set r y as ae me s t i cf  eastern  uztekistar 
fer  £ = 10 13  (ccrv.  desig.  see  ir  Fig.  191). 


•s  “ Ig  « -f  1 ,GG  pgr-  Ig  tfj  4-  |g  4r^2  H C ) 


fchete  £ = I - the  assigred  iragriitude  cf  ^clts  at  the  investigated 
fcirt;  R = 10  km  - a radius  cf  the  referents  cf  sphere. 

For  machine  calculation  integraticr  in  forirula  (9)  by  the 
zanerer.  csuninircvaniyem: 
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frequency  of  jolts  is  equal  to  FS4  years  and  is  timed  to  the  epicentral 
zcne'  ct  9-sca  le- numb  er  And  izhai.skcgc  za  m le  1 1 ya  se  r i ya  1902.  In 
northern  and  northwestern  directions  the  period  increases.  In  the 
region  or  the  epicentral  zcne  of  C h at k a 1 ‘s kc co  2 e m 1 er yaseni y a 1S4b 
(its  intensity  is  estimated  at  9-10  balls)  period  it  composes  130-140 
summers,  near  the  northern  boundaries  of  the  territory  in  question  - 
5CC-7CC  summers,  also,  in  the  region  of  Tashkent  - 8000-100C0  summers, 
here  subsequently  during  the  comparison  cf  the  values  of  the  periods 
cf  sctryasaeraosti  with  the  location  cf  the  epicertral  zones  of  the 
strongest  earthquakes  it  is  necessary  to  keep  ir  mind  that  during 
calculations  ct  sot r y as ae n os t i are  considered  data  on  earthquakes  with 
K ewNfr  13. 

On  the  second  map/chart  (Fig.  192)  the  smallest  repetition  period 
cf  jolts  is  equal  to  195€.  Iscline  7^,;^  covers  much  larger  area  - 
entire  Ferganskuyu  valley  and  its  mountain  framing.  To  the  north  this 
territory  period  reaches  IC^CCO  summers,  and  cf  the  northern  boundaries 
ct  map/chart,  its  value  is  equal  tc  infinity,  i.e.,  virtually  such 
jclts  here  must  not  ne  encountered.  In  analogous  position  is  located 
the  region  g.  of  Tashkent. 

Curing  the  calculations  ct  the'  map/charts  cf  sotry  asae  most  i 
conducted  the  level  cf  the  assigned  intensity  is  limited  by  two  values 
£ for  the  following  reasons.  On  the  map/cbait  cf  the  maximum,  possible 
earthquakes  smallest  value  A^a/  for  Uzbekistan  it  is  ^ - /¥■  S'.  it 
seismic  center  with  K = 14.5  is  located  on  depth  h = 10  km,  then  the 
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ereryy  current  density  in  epicenter  will  te  atcut  1012  d-a-h/ktr2. 
Therefore  £ = 1012  d-rh/kir 2 approximately  it  corresponds  to  9-10- 
scale-rumber  jolts  in  epicenter.  Since  in  tie  territory  of  Uzbekistan 
cf  earthquakes  from  1 > 9-10  tails  was  net  ctserved,  value  <£  = 1C13 

J 

-d-rh/km2  was  byycne  was  accepted  as  the  upper  Unit. 
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Chapter:  III. 

y\  t-rce  I v>_  ^ / 

SEISMIC  6KHFE-/CCNDIT  ICNS  CF  F S-I -T-AS-b-K  Etr'fSKttlC  FEG  I C N /s£ISMOL«<IICA  I 
ST  tTMts 


In  Fritashkentskiy  cegicr  enters  the  territory,  included  between 
4C-42.S0  eastern  longitude,  i.e.,  in  a radius  ICC— 12  0 k,  from 
lashke  rt. 
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I rstrument/tool  recording  the  earthquakes  cf  region  as  generally 
Uzbekistan,  is  initiated  from  d isc ever y/c pe r i r g in  1901  with  the  first 
ir  average  the  azine  cf  the  seismic  station  cf  " Tashchkent" . However, 
to  1911-1914  due  to  poor  quality  seismograph  ic  material,  it  was  r.ct 
possible  tc  any  accurately  es t a 1 1 ish/ins t a 1 1 the  place  of  origir  cf 
earthquakes,  if  they  were  net  acccirpanicc  ty  destruction  on  surface. 

Alter  instrumentation  during  the  years  1911-1914  stations 
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"Tashkent",  "Samarkand"  and  "Alma  Ata"  by  I.  t.  Golitsin  equipment 
according  tc  data  of  these  stations  and  ye  1 e se y s m icheskoy  grid/network 
cf  Fussia  (station  "Fulkcvc",  "Irkutsk",  "Eaku",  "Sverdlovsk",  etc.) 
it  became  possible  the  more  or  less  reliable  determination  cf  the 
epicenters  ot  the  powerful  earthquakes  ct  region.  From  1bt>E  are  known 
data  atcut  all  earthquakes  in  region  with  macnitudcy  not  less  than  5 
1/4  (Is  Eutcvskaya,  etc.  1 964). 

Beginning  from  1927-1931,  when  seismic  stations  "Alma  Ata"  and 
"Samarkand",  and  also  newly  opened  ty  "Frunze",  "Andizhan"  and 
"Chimkent"  of  tale  are  equipped  with  equipment  cf  the  system  of  F . V . 
Nikiforova,  who  well  records  close  earthquakes,  although  with  a small 
increase  (from  300  tc  7CC),  the  ccnditicrs  cf  recording  earthquakes 
somewhat  were  improved.  Afterward  1932,  in  reqicn  were  recorded  all 
earthquaKes  with  magnitudcy  K s-m-1-4,  but  the  determination  ot  their 
epicenters  it  is  not  possible  tc  consider  reliable  due  to  the 
one-sided  location  of  stations  with  respect  to  c r ig in/hea r t hs . 
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With  discover y/open  ing  intc  1939-  1547  seismic  stations  of 


"Kulyab",  "Eushanbe",  "cb-garm"  cf  the  coordinate  cf  epicenters  in 
region  began  to  be  determined  mere  reliable,  since  appeared  data  cf 
south  with  respect  tc  recic r.  stations. 

Only  from  1950-1952,  when  came  intc  action  the  stations  ct 
"Fergana",  "Namangan",  " Iz  he  r gi  t.  a 1 1 " , "Carm*  ar.c  entire  existing 
grid/netwerk  ct  stationary  stations  was  tygere  was  re-equipped  by 
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sey smcnetticheskoy  equipment  ot  E.  E.  Kirncs's  system,  the  ccrditicr. 
cf  recording  earthquakes  ir  ieyicr  they  were  improved.  The  broadband 
Irequercy  characteristic  cf  this  equipment  makes  it  possible  to 
record/ write  fccth  distant  arc  clcse  earthquakes  in  the  range  cf 
periods  G.1-1C.0  s.  Eeqinning  with  1951  in  tecicn  are  known  the 
epicenters  cf  ail  earthquakes  with  magnitude}  M iis-1-  3.5. 

Fage  3£fc. 

Appearance  into  1954-1955  highly  sensitive  expeditionary  stations 

ir.  the  city  district  of  Eushanbe  and  Garm,  ecuipped  with  equipment  fd 

£ 

the  type  cf  V/^GIK,  which  possesses  ccrstant  increase  on  the  order  of 
lfCCC-2^000  tci  periods  C.C5-C.6  s.  , significant  improvements  in  the 
ccnditicns  recording  in  Eritasbkentskcm  region  cid  not  give.  These 
conditions  remained  const art/irvarianle  tc  156C,  i.e.,  to  the 
tcrcae/ncment  cf  d isco ve r y/c pen i ng  in  the  recicr  of  the 

Chatka lc-Kuraminski kh  spine/ridges  cf  the  hichly  sensitive  stations  cf 

£ 

U7tek  seismclcgicai  expedition  (l)S^)  . 

By  the  rirst  on  the  seismicity  cf  the  Fritashkentskogo  region  cf 
the  tale  cf  M . P.  Hepnikcva's  wetk  ( 1 939)  arc  N.  F.  Vasilkovskiy,  M. 

E.  tepnikova  ( 1940).  In  them  ate  lllumiratec  tectonic  structure  and 
the  earthquakes  of  the  small  part  of  the  recicr  - (approximately  1/10 
its  area). 

Data  on  the  earthquakes  cf  Fr l t ash k e r t s kc gc  region  tor  1929-1948 
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have  ir  Ye.  A-  Rozovcy's  ractakh  (1947,  195C). 

Tc  the  analysis  of  the  seismicity  cf  Tashkent  is  dedicated  Ye.  f*. 
Eutcvskoy's  wcrk  (1961b) . At  it  is  estimatec  the  seismic  effect  of 
the  earthquakes  whose  epicenters  an  ar ranqe/lccated  in  different 
directions  frcir  Tashkent.  Is  given  the  copy  cf  the  earthquakes  which 
judging  ty  difference  S-P,  they  occurred  in  immediate  proximity  cf 
lashkert.  Such  earthquakes  for  1912-1951  yr.-ll,  for  5 of  them  *he 
pcsiticn  of  epicenters  is  determined. 

Scire  inf  or  mati  c r about  the  earthquakes  cf  Eritashkents  kogo  region 
for  the  years  1950-  1956  is  placed  in  N.  A.  \ vede r s xoy 1 s works  (1964, 
1956),  t r.e  dedicated  to  generalization  i nstr  ument/tccl  observations  cf 
the  earthquakes  of  Central  Asia  during  this  period.  According  tc  N. 

A.  Vvedenskcy  in  this  period  in  region,  it  occurred  only  2 earthquakes 
at  (•  = 3.5-4. 

The  generalized  information  about  the  seismicity  of 
Eritashkent skcgo  region  according  tc  data  cf  stationary  ses m ich esk  i kh 
stations  during  the  time  from  1911  on  1556  is  ccrtained  in  t hi e atlas 
cf  earthquakes  in  the  IJSSF  (1962)  and  h.  A.  Vvecenskcy's  work  (1961h). 
The  Pr i tash kentskiy  reqicn  is  characterized  fy  the  weak 
seysmichnct'yu;  on  the  map/ chart  of  the  ccmncr/ceneral/total 
seismicity  cf  Central  Asia,  chcmprised  acccicirc  tc  data  of 
ins t r u me n t/t ool  observations  for  the  years  1527-1956,  the  zpitsentry 
cf  earthquakes  ate  calculated  fy  units. 
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The  expeditionary  investigations  cf  seismicity  to  1460  were 

carried  out  in  region  only  occasionally.  Curing  4 months;  oi  enc  1956 

and  cf  beginning  1457  ir.  F t i ta  £ h ke  n t skc  i regicr  worked  the 

g i i d/ re  t w cr  k cf  5 highly  sensitive  stations  cf  the  Tadzhik  composite 

seismo logical  expedition  cf  the  institute  cf  physics  of  earth  by  the 
£ 

Af  LSSF  =■  T Tney  tale  are  placed  cr  aree  C.5  x C.5  geographical 
degrees  ir,  the  region  of  Charvakskcgc  reservoir  fer  research  on  the 
sc isn c 1 eg ical  conditions  cf  its  territory.  tor  time  of  obser va tiers, 
it  is  recorded  46  weak  earthquakes  cf  6-10  erergy  classes. 

Cn  the  basis  of  tne  ctservat  icr.s  conducted  and  generalization  or 
data  cf  regional  grid/network  ter  the  p r ecea  i n g/ [ r e v ious  years,  I.  L. 
Nersescv  and  A.  M.  Bagdasarcva  drew  the  ccrclusicr  about  the  low 
seisnicity  cf  region  and  the  location  cf  the  basic  epicentral  zones  cr. 
his  south-west  and  nert h- vesgee r y x boundaries.  Ictentially  dangerous 
fer  the  region  of  reservoir  the  authors  considered  only  the 
zemletryaseya  of  the  valleys  cf  rivers  Fsken  an  a An g ten , after  making 
the  ccrclusicr  that  the  vraycne  of  tne  reservoir  net  bygone  cf 
earthquakes  is  more  powerful  than  3 balls,  ard  effect  from  the  moved 
away  earthquakes  did  net  exceed  6 balls. 

Ir,  I 960  in  region,  they  came  intc  acticr.  5 highly  sensitive 
statiers,  equipped  with  instruments  cf  the  type  cf  VdGIK  with  increase 
cr  the  order  cf  1 00 0 C-  1 5JJ C C . In  connection  with  this  appeared  the 
possibility  of  recording  the  more  numerous  weak  earthquakes  cf  6.t 
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energy  classes. 

Eage  367. 

From  this  joint  cn,  is  iritiated  systenatic  research  on  the 
seismic  mode/conditions  ct  Ft  itashkentskcgc  region. 

The  first  results  c£  research  cn  the  seisiricity  of  the  region, 
tased  cn  the  observations  of  highly  sensitive  stations,  are  conducted 
with  the  seistric  division  irtc  districts  of  Uzbekistan  auring  the 
years  1961-1962.  Under  Ye.  F.  Tutcvskoy's,  aanacement/mar.ual  is 
carried  out  the  systematization  ct  all  existing  knowledges  ahcut 
earthquakes  of  region  arc  their  narifestaticr  (Titovs kaya,  etc.  1964; 
Atataev,  Is  Butovskaya,  etc.,  1966). 

By  this  time  tales  are  calculated  the  hcdccraphs  of  seistric  waves 
(Is  Butovskaya,  etc.,  1 962  ; Zakharov,  1 962a),  that  trade  it.  possible  to 
raise  the  accuracy  of  the  determinations  ct  epicenters  in  region  by  an 
order  in  ccnparison  with  de tc r rr  i rat  ic n s frcn  Ye.  A.  Rozovoy's 
hcdcgtaph  (1936).  For  all  earthquakes,  kncwi  lr  region  during  period 
cf  1666-1962,  are  obtained  energy  character istics  (Atabaev,  etc., 

1963)  according  to  classi ticaticn  T.  G.  tautian  (196C). 

t AFTHgiAKfcS  IN  TASHKENT. 

'Iashkert  and  its  neighborhoods  several  tines  uncerwent  the  powerful 
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.*r,d  pe  rc-eptible  earthquakes.  Most  powerful  cf  the.ro  occurred  100  years 
ago.  The  information  about  its  destructive  consequences  can  he  fcurd 
in  seme  newspaper  report/eem nun  icat iers  , and  also  in  the  manuscript 
wdk  ct  the  Tashkent  historian  ci  the  fukhannada  ct  the  Salikha  cf  the 
"Tarikhi  ot  the  zhadidayi  cf  Tcshkert"  (rew  histcry  Tashkent).  "Iloi 
1C  cn  11  April  into  midnight  in  Tashkent  cccirrec  powerful 
zemletryaseniye...  In  the  city  cf  11  denes  cf  cemeteries  ana  the  dome 
cf  nesque  Tc  Khozrati  the  AkhraLa  cf  tale  are  destroyed  to  basis/Lase. 
t*any  pecple,  who  dropped  down,  remained  under  ruins.  Earthquake 
continued  about  half-hour.  The  especially  latter  are  four  minute  jolt 
bygone  sc  powerful  that  if  it  continued  an  additional  four  minute, 
then  on  the  surface  of  the  EaLth  from  the  ct  ;ec t/sufc jects  confronting 
retting  wculd  remain.  After  the  damping  ol  earthquake  durina  cr.e 
month  the  people  ot  oshushchali  weak  je i k/ i n ( u 1 s es " . 

The  day  and  the  month  ct  this  earthquake  are  known,  but  its  year 
remains  dis  p ut  able/de  bat  a 1 1 e . In  the  opinion  cf  A.  tlrinbaeva  (1566), 
the  earthquake  occurred  into  midnight  from  2 t cr  27  April  1866,  since 
the  author  cf  the  manuscript  of  the  Mukhammac  Salikh  speaks  on  the 
following  pages  about  the  everts,  clear  earthquake,  but 
preiskhedi vshchikh  during  April  cf  12E2  hegira,  which  in  new 
calculaticn/enumeraticn  corresponds  1666. 

V.  I.  Spesivtseva  (1533)  cite  data  cn  the  earthquake  in  Tashkent 
cr  u February  1868.  These  are  the  bygere  ’’very  (ewerful  earthquake, 
which  was  continuing  2 minutes.  Some  houses  of  tale  are  overturned. 
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seven  halls".  On  this  earthquake  it  is  alsc  written  in  the  wcrk  cf  N. 
Eo  Vasilkovskiy  and  M.  P.  Reprikcva  (194C).  Judging  according  to  the 
description,  this  earthquake  differed  little  frcn  earthquake  196f>  and 
was  accompanied  ty  numerous  repeated  shocks. 


In  another  source  it  is  saic  that  "on  23  Eotch  (on  new  the  stilo 
or  4 April)  in  22  hours  cf  15  minutes  g.  Tashkert  underwent 
sufficient  to  the  considerable  earthquake,  which  was  continuing  about 
minute.  Earthquake  began  with  the  vertical  shocks,  whicn  passed  ever 
seen  to  undulations.  Being  gradually  anplified,  it  achieved  this 
force,  that  all  construction  began  to  crack,  to  incline  itself.  Ey 
this  earthquake  are  injured  almost  all  buildings  of  city  ..."  ("  stock 
exchange  gazettes".  May  1E66)  etc. 

I r.  newspaper  "Russian  invalid"  it  is  reported  that  "this  already 
third  ...  earthquake".  Cc rsecuentl y,  it  is  possible  to  assume  that  in 
Tashkent  during  lbbb-1866  occurred  several  earthquakes. 
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fig.  193.  Seismogram  of  the  ’-scale-nu n ter  earttguake  on  10  July 
1538,  ettained  on  seysmostantsii  "Tashkent". 
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The  mcst  powerful  of  tnem  aLcst  during  April  1666,  February  and  during 
April  18o8.  It  is  possible  that  the  basic  earthquake  is  bygone  during 
April  Ifcfab,  and  the  ethers  were  it  powerful  repeated  push.  In  the 
contemporary  scale  ot  intensity,  the  intersity  cf  this  earthquake 
e *ceeded  8 balls. 

Irtense  attershccks  by  force  t.o  7 balls  were  observed  durirg 
Tashkert  earthquake  1966  durirg  t runners. 

Erring  the  mak r cseysmicheskikh  i rv t s t i c at i c ns  cf  Tashkent 
earthquake  1966,  are  assembled  seme  informatics,  which  confirm 
emergence  in  the  past  the  century  cf  several  earthquakes  with 
epicenter  in  Tashkent. 
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Judging  by  the  stories  cf  cld  residents,  these  earthquakes 
occurred  in  the  region  cf  Kazhgarki,  in  which  ard  is  now  arranged 
p le yst cse ysto va ya  range.  Are  hew  historically  accurate  these  data  tc 
say  difficult  due  to  the  alserce  cf  mere  reliable  sources.  Probably 
the  epicenters  of  these  earthquakes  were  lccetec  either  in  the  region 
cf  Kazhgarki  ct  near  it. 

As  a result  ot  the  analysis  of  the  first,  relatively  qualitative, 
seismcgraphic  material,  obtained  by  Tashkent  seismic  station  during 
period  1812-1910,  g.  intc  priests  made  the  conclusion  that  "Tashkent 
itself  is  the  epicenter  cf  powerful  earthquakes  by  force  into  6 halls, 
tut  on  certain  sign/ct iter  ic r and  is  above"  (Vasilkovskiy,  Fcpnikov, 
1S4C)  . 


Up  •'  • »• 

— — L-"  ■*- ■ 


i 


eg- i 8-it 


E AGE  m # 


The  first  powerful  earthquake,  which  war  possible  to  record  Ly 
i r s t r u men t/ toe  1 Tashkent  seismic  staticc,  occurred  cn  7 June,  1924. 

The  Gipctsentry  of  this  earthquake  and  its  iterative  impulses  are 
arranged  under  the  center  section  of  the  city. 

At  central  seismic  station  "Tashkent"  has  the  notation  cne 
additional  of  powerful  ('-scale-number)  earthquake,  which  occurred  on 
1C  July,  1938,  in  Tashkent  focus  zone  (hie.  193). 

This  is  hew  uescribes  G.  V.  Popov  (1934)  this  earthquake: 
"epicenter  into  the  SZZ  of  part  of  Tashkent.  Center,  judging  by  a 
snail  angle  of  departure  of  seismic  ray/tean,  extra-fine.  Force  of  6 
halls.  Was  perceived  the  only  second  phase  - the  sharp,  shert 
jerk/impulse  from  bottom  to  top  after  which  followed  the  percepticr  of 
failure  downward,  in  precise  ccrfcrmity  with  se  i sircgram.  Small 
ct ject/sut jec ts  were  snitt/sheared  from  places.  Seme  fundamental 
trick  houses  cracked.  Sene  clay  walls  fell.  Eurst  themselves  timbers 
in  ceilings.  Water  was  splashed  out  fren  the  filled  vessels. 

Somewhere  were  observed  small  cracks  in  the  earth/ ground.  There  is 
ere  re  pet t/cc mmunica t io n atcut  a rapid  cecrease  in  the  water  to 
pclmetia  in  the  western  part  ct  the  city”. 

The  seismic  station  a r r a rge/ 1 cca te s alsc  several  notations  cf 
weaker  earthquakes  (from  these  imperceptible  tc  the  e-I-sca le-n umber ) 
with  epicenters  within  limits  g.  of  Tashkent  anc  its  neighbor  heeds 
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dtriny  period  1914-1965. 

N.  P.  Vasilkovskiy  ana  C.  F.  Bepmikcv  (194C)  separate/ liberate 
"Tashkent  seismic  oriy in/heaLth"  as  independent  scy  smoakt  iv  nuyu  rar.ye, 
fceiny  fcased  on  the  analysis  cf  the  seis n cy ra phic  material,  obtained  to 
1S3S- 

Duriny  March  1961  cf  the  western  lecicn  cf  Tashkent  to  central 
seismic  station  "Tashkent"  entered  the  r e pc t t/ c c n mun ica t ion s abcut 
i r s iy  ni f ica  nt  underground  jerk/imipulses. 
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Sc,  1 r.  the  journal  ot  the  ma  kt  cseys  m 1 k i cf  "Tashkent"  ate  t be 

netatiers:  "trie  report/ccmmunicaticn  ot  the  physician  ot  Bekchetaevcy 

st.  Eekzak,  the  Hind  alley  cf  Mu k tat,  3.  Ee tween  11  and  1 2 hours  ot 
right  frem  19  on  20  Match,  19(1,  ot  oshushchalsya  underground 
jerk/imiulse  with  hun". 
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The  saire  occurred  at  night  10-21  March  12  Iculs  of  10  minutes, 
and  H-z2  March  in  2 hours  cf  25  minutes  (r  e tor  t /cc  m mun  icat  ic  n 
Sultancvykh,  tne  same  address),  at  night  24-25  March  of  1961  1z  hours 
4C  nin.  ot  cshushchalsya  shcck,  tut  the  less  fcrce  than 
preceding/previous  ones". 


Everything  noted  by  the  inhabitants  ot  this  region  jer k/ im p u lses 

7? 

are  sufficiently  are  distinctly  visible  cn  the  seismograms  cf  ^ F S 
"Tashkent",  moved  away  from  the  place  cf  cst  ishefceniya  on  6-7  Km. 


At  the  end  cf  March  cf  1961  V.  1.  llcmcv  with  the  colleagues  i n 
court  ct  Sultaiicvykh  equipped  the  t ime/t  e m pc  ra  r y seismic  station  which 
reryvnc  worked  during  2 merths.  Were  pcssitle  tc  record  two  very 
weak,  r ec sh ushcha vsh ikh s ya  and  not  ctmechenny  CEE  "Tashkent",  shert 
jerk/impulse. 

Luting  the  years  1963-1965  fer  seisnic  city  planning  of  the 
territcry  ct  Tashkent  central  seismic  station  "Tashkent"  organized 
seysmcmetricneskiye  observations  in  4-7  pcirt/iteas  cf  city.  since 
fet  the  scluticn  to  stated  problems  it  is  net  tyccne  of  the  need  tci 
ettaining  the  absolute  time  cf  arrival  cf  seisnic  waves,  entire 
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equipirert  worked  in  the  waiting  mode/co  r ait  i c ns , i.e.,  it  was  ircluded 

ir  the  tcrq ue/ momen t of  underground  je  r k/ i n p u 1 se  . As  a result  cl 

ct ser va t icns  at  northern  station  (Yunusatad)  are  reveal/detected  the 

frequent  jetk/imp uises  cf  lccal  character  wlcse  nature  is  net 

es t abl ished /i nst ai 1 e d,  althcuqh  [art  fttn  then  occurred  in  calm  night 

tine. 


lage  JSC. 

Se  p at  a t e/ in  di  v idua  1 tclcniki  were  recorded  ar.d  ty  ether  urban 
stations,  including  the  central  seisiric  station  "Tashkent",  acting 

7? 

continuously.  The  majority  cf  the  jer k/ im pu  Ises , recorded  fiSS 
"Tashkent",  in  intensity  hardly  it  prrevyshaet  the  level  of  urban 
interferences  and  therefore  very  difficult  tc  judge  their  origin. 

besides  its  own  earthquakes  in  Tashkent  anc  adjacent  tc  it 
regions,  oshus hchay ut sy a transit  earthquakes,  in  this  case  their 
intensity  sometimes  increases,  and  Tashkent  leccnes  local  area 
relative  to  the  increased  sctryasaeircst  i . Sc  it  is  bygone  during  the 
C hat ka  1 'skem  earthquake  ct  1S4f,  althcuqh  its  epicenter  was  located  in 
25C  k,  Ircm  Tashkent. 

Is  character ist ic  also  passage  through  these  regions  of  the 
s hch- ' -sea le- n umber  izoseysty  U r a t y u b ins k c gc  (1fS7),  Psxemskcgc 
(1S37),  Namanganskogo  (1942),  br  ich  nu  11  i nskc  co  (1959)  and 
Kcshtepinskcgc  (1965)  earthquakes.  The  epicenters  cf  th»  first  three 
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earthquakes  (7—8  bails)  were  located  far  frcn  Tashkent,  last/latret 
twc  (6-7  balLs)  it  is  nearer  and  to  Tashkent.  Independent  ci  this  and 
the  geclcqical  conditions  x i>  Tashkent,  arc  its  re  iy  htorhoods 
earthquakes  cshushchi lis ' sliest  with  identical  intensity. 


Large  materiaL  about  tie  frequency  in  Tashkent  of  the  jolts  of 
different  irtersity,  caused  fcctb  ty  clcse  arc  icved  away  earthquakes, 
is  assembled  during  performing  werk  cr.  city  plarning  of  city  during 
the  years  1966-1565. 


On  the  basis  of  the  obtained  material,  is  comprised  the  "catalog 
cf  the  earthquakes,  which  were  being  perceived  ir.  Tashkent  in  ICC 
summers  (1866-1565)"  (Fig.  156). 


SEATIA1  DISTRIBUTION  CF  lAFTfcCOAKES. 
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Cn  the  tasis  cf  the  "catalogs  cl  the  earthquakes"  of  region,  is 
comprised  the  irap/chart  cf  epicenters  (Fig.  155)  cn  which  are  placed 
all  the  recorded  here  earthquakes  with  K = 7 arc  above. 

Their  large  paLt  pertair.s  tc  the  years  196C-1  566,  i.e.  , the 
operating  time  of  US3.  Therefore  the  coordinate  cf  the  overwhelming 
majority  of  the  epicenters  cf  the  earthquakes  cf  cpedeleny  with  the 
aid  cf  hedegraph  for  a E ritashkentskege  tegicn  with  error  3-7  kg.  it. 
entire  predydushiy  period  cf  the  activity  cf  stationary  stations,  is 
reccrdea  a comparatively  small  quantity  cf  earthquakes. 
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fig.  195.  Map/chart  of  the  epicenters  cf  the  earthguakes  of 
E t itashkentskcgo  region.  C 1 ass  i f ica  t i c r.  cr.  the  energy  class:  1 - K 

15;  2 - K = 19;  3 - K = 13;  ® — K = 12;  5 - k = 11;  6 - K = 10;  7-K 
= S;6-K  = fi;9-  the  epicenters  cr  earthquakes  1868-1959. 
key:  (1).  khr,  tiel*.  (2).  illegible.  (3).  Karzhan  - tin.  (9). 

[leans  kir  and  khr.  (5).  Es ken.  (6).  keles.  (7).  khr.  tc  kcui-ban 

(6).  Actions.  (9).  Tashkert.  (10).  Tashkent.  {11).  chatkal'sk 

tc  then  khr.  (12).  Aogren.  (13).  illegible.  (14).  kuraminskiy 
khr.  (15).  Syrdar'ya. 
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Curing  the  study  of  the  nechanisn  cf  the  cl  1 ci n/ heart h of 
Eri ch n u 11 i nsK ego  earthquake  ard  its  iterative  injulses,  it  is 
revealed,  which  cue  cf  the  possible  d iscc nt i r u i t y surfaces  in 
crigin/hear th  has  a str i ke/ccurse , clcse  tc  neridicnal  (the  same  as 
Uganskiy  fracture),  the  st r i ke/ccuL se  cf  another  surface  is  clcse  tc 
latitudinal  (it  is  analogous  with  the  strike/ccurse  of  Tashkent- 
pskemskege  fracture). 

E r ic  htnu  1 li  nskoy  e earthquake  was  acccmpaiied  by  a large  quantity 
cf  iterative  impulses  (aicut  100),  the  nest  pcwerful  cf  which  had  K = 
12  (cn  25  Octcter  1959) . Fcr  30  repeated  tclchikcv  it  was  possitle  to 
deteririr.e  the  coordinates  cf  cr  igin/h  e a r t hs . Their  epicenters  had 
arranged  cn  the  arc  of  the  southwest  periphery  cf  Pskemskogc 
spine/ridge,  as  if  framirg  it  (Zakharcv,  ISfh). 

Ir  1965  20  km  northwestern  than  the  Brichnully  - on  the  northern 
slopes  cf  spine/ridge  tc  Karzhantau  - during  July  ere  after  another 
occurred  twe  earthquake  at  K = 12  whose  epicenters  were  timed  tc  the 
northern  continuation  of  Kerkcl'skcgc  fracture.  The  dynamic 
parameters  of  seismic  centers  are  very  clcse  tc  these  which  were  found 
earlier  tor  a hr ich m ull i ns kege  crigin/he art t (Zckharcv,  1966). 

35-40  Km  south-ear,t  than  the  Brichnully  near  ps.  Alatuk  is 
a r range/lcca ted  the  epicenter  of  the  earthquake  cn  25  October,  1520, 
with  the  foice  of  7-8  balls,  K = 15.  Its  cccrdirate  41.4°  north 
latitude.,  7C.4°  eastern  longitude,  are  ceternirec  with  very  lew 
accuracy.  Therefore  it  is  possible  that  this  earthquake  oncsitsya  tc 


cs- ie-7e 


FA  G h fyb  ^ 


Erichmullinskcy  epicentral  zcne. 

The  Koshtepinskaya  zone  is  art ange/lccated  in  40  k,  to  the  scu^h 
tic®  Tashkent.  Here  cn  17  Patch,  196?,  cccured  "-scale-nuirter 
earthquake  at  K = 13,  perceived  in  Tashkent  ct  the  tccce  of  5 tails. 

Faye  392. 


Coordinates  of  the  cr iy i r/he a r t h : 40°5C'  north  latitude,  69°20' 

easteti  lcnqitude,  H = 2C-25  kw.  After  17  Parch  is  recorded  a large 
quantity  cr  iterative  impulses,  energy  class  of  which  did  net  exceed 
10.  The  zone  cf  the  epicenters  cf  iterative  inpulses  is  elongated  rn 
the  wes t-nc tth-westetn  direction,  close  to  latitudinal.  The  sane 
str  ike/ccutse  they  have  teth  possible  d iscc  r t i r.  u i t y surfaces  in  the 
seisnic  center  cn  17  March.  As  a result  it  is  possible  to  assume  that 
the  reason  for  the  eneryence  ct  earthquakes  is  the  shift  on  the 
rracture  ot  west-north- western  strike/ccurse , buried  here  under  the 
pcweriul  layer  cf  unccn s c 1 i d a teo  deposits. 
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It  rs  eastern  tnan  the  koshtepinskey  epicertral  zone  - in  valley 
r.  The  Anyren  - is  ar r a r ce/ leca t eu  the  epicenter  of  the  earthquake  cn 
4 April,  186d  which  was  perceived  in  Tashkert  t y the  force  cf  7-F 
halls.  The  coordinates  cf  epicenter  are  41.1°  rcLth  latitudes,  ot 
7C.C°  eastern  longitude,  K = 15.  Tc  indicate  that  here  is  located  thie 
epicertral  zere.  cf  powerful  earthquakes,  ctvicusly,  cannot,  as  the 
cccrdrrates  of  the  epicenter  cn  4 April,  Iftf,  are  found  co nd 1 1 ic na  11 y 
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according  tc  nak  r cse  ysm  ic  he  s k im  aata.  In  later  period  arc  here 
recorded  the  earthquakes  with  K = 11  and  belt*. 

The  weak  earthquakes  cf  regie i.  are  re  tec  fceth  in  the  zones  of  the 
powerful  earthquakes  described  ateve  ar.d  outside  their  (Fig.  195).  in 
eastern  - the  mountain  part  cf  the  regicr  their  epicenters  frame 
Kuramirskiy  spine/ridge  and  the  south-west  subsidences  of  spine/ridges 
C hatka  1 'skege , Pskemskogc,  Ugamskoyc  and  tc  karzhantau.  So,  on  the 
scuthe cSterly  slopes  of  Kura ninskege  spire/ridge  were  observed  the 
fcllcwiry  earthquakes:  one  with  K = 12  (1961),  four  with  L = 1C  and 

mere  than  ten  lrom  K = 8-9.  Cn  the  nerthwesterr  slopes  of  this 
spire/ridge  ir;  valley  r.  Angren  near  the  epicerters  of  powerful 
earthquakes  16bb,  1959,  196c  occurred  earthquake  (1939)  at  K = 12  and 

acre  than  ten  earthquakes  at  K = 6-1C. 

Frcrn  the  northern  slope  cf  Chatkal  'skccc  spine/ridge,  the 
c ha  in/ ret  wo tk  cf  the  epicenters  cf  earthquakes  with  K = 8-9  stretches 

itself  tc  north  to  Dr ic h n u 1 1 i rs key  epicentral  2cre.  In  valley  r Pskem 
between  Pskenskim  and  Ogamskim  spire/ridees  is  a rrarye/loca ted  the 

epicerter  of  earthquake  with  K = 12  (19214),  hut  helow  along  the 
current  of  rivet  is  arrargc/lccated  the  epicentral  zone  of 
fc  t ich  n u 1 1 i nskege  earthquake  (1959).  The  northern  slopes  of  tJyanskcgc 
spine/ridge  include  the  epicerters  cf  eaithcuakes  with  K = 12  (1997), 

K = 11  (193C)  and  several  earthquakes  with  K = 6-1C.  Part  cf  the 
spine/ ridge  tc  Karzhantau,  that  is  arrarce/ located  in  region,  is 
ftaned  ly  the  epicenters  cf  earthquakes  r by  all  its 


» • * 


V * 


In  the  western,  flairs  part  ot  the  recicn,  the  epicenters  ct 
earthquakes  term  several  irtersectirq  2cres  cf  rertheastern  and 
northwestern  strike/courses , Ly  extent  1CC-120  km.  one  ot  such  zones 
stretches  itself  fiom  northeast  to  south  west  frem  the  spurs  cf  the 
ChatKa 1 'skikh  spine/ridees  hetween  the  rivets  cf  Keles  and  Chirchik  to 
Tashkent  and  consists  in  essence  cf  the  epicenters  ct  weak  earthquakes 
with  K = 8-9;  amony  them  there  are  cr.ly  twe  epicenter  of  earthquakes 
with  K = 10  ana  one  with  K = 11  (1947). 


Mere  south-west  than  Tashkent  tne  descrifcec  zene  is  somewhat 
displaced  tc  north,  it  continues  to  r.  Syrdar’i,  including,  tesides 
the  epicenters  ot  weak  earthquakes  (K  = E-1CC,  twe  more  powerful  - K = 
1 1 ( 1933)  and  K = 13  (1929).  It  is  northwestern  cn  pravoberezh  • i t. 
Keles  is  ar  ra  r.ge/located  one  additional  zone  of  the  epicenters  cf 
p re dc n i na n 1 1 y weak  earthquakes  ( K = 8-9). 

lage  393. 


It  stretches  itself  from  the  nourtain  of  Ezhesaul  on  northeast  through 
the  Czhilgu  cn  the  right  shore  cf  the  valley  of  Sary-Dzhilga  to  south- 
west tc  the  spine/ridge  of  Kcuntay. 
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3C-4C  Km  western  than  Tashkent  tcth  described  zones  of  epicenters 
intersect  by  the  orthoycral  to  them  zones  cf  northwestern 
str  ike/course.  one  of  these  zones,  neatest  to  Tashkent,  stretches 
itselr  from  northwest  from  Changel'dy  to  the  ohc-east  to  valley  t. 
Argren  consists  of  epicenters  in  essence  cf  weak  earthquakes  (K  = 

6-4).  two  more  powerful  earthquakes  wit!  K - 1C  (27.  Oct.  1472)  and  K 
= 11  (4.  Oct.  1956)  they  were  perceived  in  Tashkent  with  the  force  cf 

3-4  falls. 


Another  zone  of  epicenters,  oriented  in  parallel  described,  is 
arrange/located  20-30  km  mere  south-west  anc  passes  along  the  right 
shore  r.  Syrdar'i  from  acticn-Tashkent  cn  ncrtlwest  through  the 
Eskent  to  Kcsh-Tepe  - on  southeast.  To  this  zero  cf  weaK  (K  = 6-9) 
earthguakes,  is  timed  the  perceftifcle  earthquake  10. X 1961  with  K - 


The  zone  of  weak  earthquakes  (K  = 6-9)  stretches  itself  cn 
river-fceu  r of  Syrdar'i. 


According  to  data  of  the  geological  structure  cf  region)  r *>> 
Xtrayimcv,  C.  Kh.  Ya  icubo  v)  it  is  possible  to  assume  that  the 
northwestern  str ike/cou t se  cf  the  zones  cf  the  eficenters  of  the 
western  paLt  cf  t.he  region  crly  seeming.  It  is  fcssible  that  the 
seismic  centers  can  dg  timed  to  the  crest  farts  cf  the  contemporary 
up  1 ift/iises,  which  stretch  themselves  ir  accorcence  with  the 
ccmmon/gene  ra  1/tota  1 plar./laycut  ter  Alpine  tectonics  with  northeast 
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tc  SCUth  West. 

The  depths  cl  ccigin/hie  ar  ths  ate  determined  tor  the  earthquakes 
c£  region,  in  essence  reccrded  ly  the  grid/retwcik  cf  highly  sensitive 
staticrs  (Ucm  19b0).  F 1 1 1 her  mci  e , with  the  aic  ct  the  hodcgraph  cf 
E r i t as hkent s*cgo  region  art  fcur.d  the  depths  ct  ct  iqin/hear  ths  for 
seme  earthquakes  tor  which  is  determined  the  depth,  it  composes  250. 
The  origin/ heat ths  of  19 9 earthquakes  will  lie  cr  depth  0-5  km, 

96- 1C- 15  km,  10-20- 30  km. 
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The  weighted  mean  values  of  depths  H,n,  calculated  for  the 

<-r 

earthquakes  of  the  different  energy  classes  F , show  the  tendency  cf  an 
increase  in  the  depth  cf  c r i cin/ hea  1 1 h with,  an  ircrease  in  the  energy 
cf  earthquake.  Sc,  fer  crigin/hear ths  with  K = 8 — Hcp  ==  5 km;  K=9— Hcp  = 
6—7  km;  K=10— Hcp  — 8 km;  K — 1 1 — Hfp  = 10  km  arc  fer  K-/2.-HCp~  /£~£C' 

km.  The  ettained  average  values  of  depths  fer  different  K seem 
convincing,  since  for  weak  earthquakes  ( k = fc-IC)  the  weight  ct 
dc t er m i rat i ens  H 6 p is  sufficiently  great,  and  for  powerful 
earthquakes  (K  = 11)  det er n i rat ic ns  themselves  are  produced  much  mere 
thoroughly. 

F AR  AME I E RS  CF  SEISMIC  MC  E E/ C C N L IT  IC  NS  . 


Frequency  of  earthquakes.  In  F r i ta s h ke r t s k c n region  according  tc  the 
map/chart  of  the  epicenters  cf  earthquakes  (see  Fiq.  195)  and  their 


ereiuv  characteristics,  are  icur.d  three  most  imrrtant  naraireteie  rf 
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the  seismic  rocae/conditions  ct  region  - the  sic  j e/ i r.c linat  icn  of  the 
curve/craph  ct  the  frequency  ct  earthquakes,  seismic  activity  arc  tt 
value  ct  the  maximum  possible  earthquake.  Ctrirg  the  description  cf 
the  seismicity  cf  the  territory  ct  reputlic,  is  examined  the  law  cf 
the  distribution  of  earthquakes  acccrdirg  tc  seismic  energy  and  is 
sfccvin  the  curve/graph  of  the  frequency  ct  the  earthquakes  of  easterr 
Uzbekistan  (see  Fig.  1d8).  In  P r i tas b ke c t s k e m regicn,  because  cf 
expeditionary  cbser vaticns , appeared  the  possibility  to  increase  the 
ranqe  cf  the  enerqy  k lass c v ze mlet r y ase r i y , e »a a i re/considered  during 
the  studies  cf  seismic  mcde/ccnditicns. 
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